Google 



This is a digital copy of a book that was preserved for generations on library shelves before it was carefully scanned by Google as part of a project 

to make the world's books discoverable online. 

It has survived long enough for the copyright to expire and the book to enter the public domain. A public domain book is one that was never subject 

to copyright or whose legal copyright term has expired. Whether a book is in the public domain may vary country to country. Public domain books 

are our gateways to the past, representing a wealth of history, culture and knowledge that's often difficult to discover. 

Marks, notations and other maiginalia present in the original volume will appear in this file - a reminder of this book's long journey from the 

publisher to a library and finally to you. 

Usage guidelines 

Google is proud to partner with libraries to digitize public domain materials and make them widely accessible. Public domain books belong to the 
public and we are merely their custodians. Nevertheless, this work is expensive, so in order to keep providing tliis resource, we liave taken steps to 
prevent abuse by commercial parties, including placing technical restrictions on automated querying. 
We also ask that you: 

+ Make non-commercial use of the files We designed Google Book Search for use by individuals, and we request that you use these files for 
personal, non-commercial purposes. 

+ Refrain fivm automated querying Do not send automated queries of any sort to Google's system: If you are conducting research on machine 
translation, optical character recognition or other areas where access to a large amount of text is helpful, please contact us. We encourage the 
use of public domain materials for these purposes and may be able to help. 

+ Maintain attributionTht GoogXt "watermark" you see on each file is essential for in forming people about this project and helping them find 
additional materials through Google Book Search. Please do not remove it. 

+ Keep it legal Whatever your use, remember that you are responsible for ensuring that what you are doing is legal. Do not assume that just 
because we believe a book is in the public domain for users in the United States, that the work is also in the public domain for users in other 
countries. Whether a book is still in copyright varies from country to country, and we can't offer guidance on whether any specific use of 
any specific book is allowed. Please do not assume that a book's appearance in Google Book Search means it can be used in any manner 
anywhere in the world. Copyright infringement liabili^ can be quite severe. 

About Google Book Search 

Google's mission is to organize the world's information and to make it universally accessible and useful. Google Book Search helps readers 
discover the world's books while helping authors and publishers reach new audiences. You can search through the full text of this book on the web 

at |http: //books .google .com/I 



GEOLOGICAL SKETCH 



OF 



THE VICINITY 



OF 



HASTINGS, 



By WILLIAM HENRY FITTON, 

• M.D., V.P.G.S., F.R.S. 



LONDON: 

PRINTED FOR 
LONGMAN, REE8, ORME, BROWN, GREEN, AND LONGMAN; 

AND G. WOOL, HASTINGS. 

1833. 



Printed by Richard Taylor, Red liOD Court, Fleet Street. 



The following pages were drawn up at the re- 
quest of some near relatives of the author who 
reside at Hastings, and printed to form a part of 
a new edition of Wool's ' Guide to Hastings 
AND St. Leonard's ;' but having been insensibly 
extended to a greater length than seemed to be 
adapted to that Work, it has been thought better 
to publish them apart. 

This explanation will account for the form and 
style of the present little volume, — ^for the omis- 
sion of some topics, and the very brief discus- 
sion of others, — which, under different circum- 
stances, would have been treated of more fully. 

W. H. F. 

London, December 1832. 



ERRATA. 

In the wood-cuts, at paget 8 and 8, the upper stratum, marked * 1, S,* 
is intended to denote,—!. The Chalk; and S, The Upper Greenland, 
into which the chalk passes insensibly at the lower part. 

Page 11, Note, for * M.de la Beche* read * Mr. Dela Beche.* 
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GEOLOGICAL SJtETCH 

OF 

THE VICINITY OF HASTINGS. 



(1.) The Country about to be described affords 
a remarkable proof of the recent progress of Geo- 
logy, in England, About twelve years ago (in 
1821) the writer of these pages being about to visit 
Hastings, was informed that there was nothing 
there of any interest ; that the whole was merely 
" Iron-sand," with few or none of those appearances 
which so well repay the close examination of 
other distiicts. It is now known, on the contrary, 
that the range of varied country included by the 
Chalk Dovms of Kent, Surrey, Hants, and Sussex, 
and of which. Hastings may be considered as the 
middle point, is one of the most interesting Geo- 
logical tracts in England ; that it is the depository 
of some most curious and peculiar organized 
remains, and affords some of the best evidence 
hitherto obtained , respecting the great and astonish- 
ing changes which have taken place upon the 
surface of the globe. 

That our readers may understand this, it will 
be expedient to say a few words on the general 

B 
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Structure of the south-east coast, of which the 
vicinity of Hastings is a portion, 

(2.) All this part of England — indeed, by much 
the greater part of all the British Isles — is stratified, 
or formed of layers, of stone, clay, sand, &c. placed 
one above another with great uniformity, and in 
general not much inclined to the horizon. A ream 
of paper, or a pile of pasteboard, will serve to illus- 
trate its structure and arrangement ; or a pile of 
pieces of cloth, of different colours and unequal 
thicknesses, will answer better, since it may be bent 
into curves and inequalities, as the strata of the 
earth really have been. For simplicity, we shall 
suppose that the layers of our pile are few in 
number, though in nature the strata are very nu- 
merous ; each piece of the cloth may stand for a 
group of several thinner strata ; and the following 
figure of such a pile will then serve to represent a 
small portion, cut out, as it were, from the coast 
of Kent and Sussex. 



N.Weat, 



Sea 
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If the dark line across the lower part of this 
figure represent the level of the sea, and the fur- 
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thest corner of the pile be supposed to be raised 
a little to the north-west, it will express, pretty 
well, the general disposition of the strata : and 
that portion of the end of our pile which is 
above the dark line, will be a cliff composed of 
four strata, or groups of strata, with a part of a 
fifth. 

(3.) If this position of the beds were undis- 
turbed, and the materials of the strata indestruc- 
tible, it is obvious that a Geologist in going along 
the shore would find everywhere the same ap- 
pearances ; and that if he mounted to the top of 
the cliff, and travelled in any direction, inland 
from the sea, he would run continually upon the 
uppermost stratum of the group, or the piece of 
cloth. No. 1. 

(4.) But the materials of ttie globe, so far from 
being indestructible, are constanUy worn away by 
the action of the elements ; they are loosened by 
frosts and rain ; and small detached portions are 
continually carried off by water. The effect of 
torrents and rivulets, which cut into the beds with 
never-ceasing activity, is to form channels and 
valleys, which go on widening and descending, till 
the waters gain free access to the sea. We shall 
find, also, reason to believe that the strata have 
been, in some cases, broken up, by forces of still 
greater vehemence acting from below. 

(5.) But, farther, a very great proportion of 
the earth's surface, and nearly the whole of that 
part of England which now occupies our atten- 
tion, bears the most incontestible evidence of 
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having been deposited under water ; of having 
been, at one time, not only submerged by the sea, 
but gradually accumulated at its bottom. Nearly 
all the strata contain the remains of shells in great 
profusion, the bones and scales of fishes, frag" 
ments or entire trunks of timber, fragments also 
of stone, very commonly in the form of pebblesi 
evidently worn and rounded by friction under 
water. It will be readily allowed that if a series 
of beds were thus accumulated at the bottom of the 
sea, the tides or other currents might break up and 
wear away the matter first deposited, long before 
its elevation out of the water, — or, which would 
have the same effect, before the subsidence of the 
water had allowed the land to appear. 

(6.) Let us suppose, then, a tract of stratified 
land to have been thus elevated, or left by the 
water ; and the beds, — either from previous wear-^ 
ing, or the subsequent effects of exposure, or 
from both these causes, to be partially carried 
away, — ^the iresult would be, the formation of a 
valley, such as is represented in the figure at 
page 5 : so that a traveller along the shore 
would find a chasm at the entrance of the val- 
ley ; in ascending along it, he would first pass 
over the surface of the lowest bed unveiled by 
the wearing agents ; and if he wished to reach 
the top of the. sides, he would everywhere 
have to pass successively over the same strata, 
in the same order. If the beds (or layers 
of the pile) differed, as they commonly do, in 
firmness and destructibility, the more solid 
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amon^t thein would form steps or projections ; 
and at last, the sides of the valley would come to 
be somewhat like the inside of a great amphitheatre, 
with seats on all sides, rising one above another. 



(7.) Examples of such Tallies as this figure re- 
m:«senls, are to be seen in every stratified country. 
They are technically called vallies of Denudation, 
from the denuding process by which they are pro- 
duced. The deep ravine by which the main road 
from London entars Hastings is such a valley ; 
the strata on the opposite sides corresponding, or 
being, in fact, portions of the same beds ; and a 
heap of great roundish masses of stone which lay 
upon the shore, just opposite to this excavation, 
a few years ago, was probably derived from the 
fall and ruin of the upper beds in the face of the 
cliff, which formerly occupied this chasm. The 
vallies which open to the shore at the Lover's Seat, 
that of Eaglesboume, &c, are also good examples 
of this kind of structure. 

(8.) But the beds, or groups of strata, in Eng- 
land, do not retun the position in which we must 
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suppose them to have been deposited. Besides 
being raised, generally and uniformly, a little to- 
wards the west of north, they have, in some places, 
(and the country near Hastings is an example,) 
been forced upwards, by local and irregular action 
of great violence. Where the beds have not been 
absolutely cracked and fissured by these opera- 
tions, they are curved into waves and inequalities, 
which, aldiough quite insignificant in comparison 
with the great extent of the globe, are of great 
practical importance to us, the diminutive in- 
habitants of its surface. In some cases, the beds 
•appear to have been burst or thrust outwards by 
direct explosive power ; in others, it would seem 
that, after having been deposited horizontally over 
previous irregularities at the bottom of the sea, 
they had been forced upwards, cracked and 
shattered, by the upheaving of the solid masses 
beneath them. 

(9.) Now if the pile of cloths represented at 
page 2, were pressed upwards, in a direction 
nearly parallel to its sides, by a blunt instrument 
or a mass of irregular outline, or by a force of 
great inequality at different points of its action, 
the* effect would be the production of a ridge 
or crack, such as we have just described; and 
the result would probably be rendered less uni- 
form, if the substances acted upon were very 
different in firmness and cohesion. So that, in 
some places, only a wave or bending would be 
produced, in others the strata would be broken 
entirely through,, and the separated edges of the 
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fissure probably be detached from each other, in 
proportion to the force and direction of the efTort. 



Ab the whole of the upheaved portion of the 
strata would be more or less disturbed, the effects 
upon them, of ilie ordinary wearing agents, would 
be rendered more easy and rapid ; the degree of 
destruction thus produced would also be propor- 
tioned to their tenacity or power of resistance ; 
and when the loosened materials were carried olf, 
either beneath the sea, before the elevation of the 
land, or more gradually after it had been unco- 
vered, the result, at last, would be the formation 
of a valley like thai represented in the following 
page;^more complex than that of page 5, but 
which will be easily understood by combining that 
figure with that which the reader has now before 
him, and imagining the causes which produced the 
valley to have acted with varying degrees of force 
within the circuit marked out by the dotted line 
on the upper surface of the figure in this page. 
For the bed No. 6, if supposed to have much 
greater solidity or toughness than those above it, 
would withstand the denning cause* which had 
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removed tliem, and at last, vrould project in the 
middle of the denudation, like an insulated ridgei 
surrounded on the inland side by a crescent-shaped 
valley, produced and maintained by the continued 
efTecta of ordinary decay upon the more destruc- . 
tible beds, in the superiot portion of our pile *. 



(10.) Now this is precisely the structure of the 
great vale, of which the north and south Chalk 
Donns form the boundaries. The ridge between 
the Downs is the Foreat-TftJge, which extends firom 
the sea to beyond Horsham, in Sussex, and of 
which the central point upon the shore is at no 
great distance from Hastings; the heights of 

• The reaulw of thii process sre technicaliy called Falltsi 
Iff EUvatiim; doe Chat denudiLtioii, also, hss not liad the 
prindpsl ahare in tbeir producCioo, as ncll as in (haX of the 
valley represented st page fl, bul that the previous tkvatiim 
of the strata in a wave or ridge, has been the txaae of their 
peculiai form. 
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Ashdown Forest and Crowborough Beacon being 
the points of its greatest elevation. The ridge, it 
will be seen, is nearly surrounded by the Wealds of 
Kent, Surrey, Hampshire, and Sussex, and cut off 
by the sea on the south-east. And if we suppose 
the strong line (marked Sea) to represent the 
average level of the water in the English Channel, 
the part of the pile above that line in the figure, 
will be a tolerable epitome of the real aspect of the 
coast, from the chalk cliffs of Beachy Head to those 
of Folkstone Hill, of which another view in more 
just proportions is given in the annexed plate, 
figure 2. But to convert the section presented 
by the pile of cloth, into such a figure as that of 
the engraving, we must suppose the former to be 
elastic, and to be pulled out, to more than eight 
times its present length. Even then it has been 
necessary that the height of the cliffs should be 
greatly exaggerated in the engraving, in proportion 
to their horizontal extent : for on the scale of 
figure 2,* a cliff of three hundred feet would be 
less than one hundredth of an inch in height; 
and Beachy Head, which is about five hundred 
and fifty feet high, would be reduced to the 
present height of Bexhill on the section, so that 
the height of the lower points would hardly be 



* The scale of this section, in the plate, is about six 
miles (of 1760 yards or 5280 feet) to an inch. 

One inch, therefore, is equal (nearly) to 31,700 feet 

Onetenthofaninch to 3,170 feet 

One hundredth to 317 feet. . 



10 OEOLOOICAL SKETCH 

distinguishable, if correctly represented according 
to the scale. 

(11.) Again, if we suppose that Hastings is 
placed upon the coast within that stratum which 
is numbered 6, and the point l, without the pile, 
to stand for London ; the dotted line from l to h 
will be the road to Hastings, of which a more de- 
tailed section is given in figure 1 of the plate; 
and it will be evident that the traveller, having 
ascended from London, on the outside of the pile,* 
to the top of the stratum No. 1 , which is a portion 
of the North Downs, will suddenly begin to 
descend, passing over Nos. 1 and 2, at Morant's 
Court Hill, and crossmg the valley of which No. 3 
forms the bottom, will traverse the ridge of No. 4, 
from Riverhead, through Sevenoaks, to Riverhill ; 
then again descending to the valley occupied by 
No. 5, (the vale of the Medway, in which is the 
town of Tunbridge,) he must again rise upon the 
Forest Ridge, and crossing the stratum. No. 6, 
obliquely, will at last descend rapidly, through the 
valley of denudation above mentioned, from Ore to 
Hastings. 

(12.) The successive strata which the layers 



* London is situated in the lower part of a kind of 
trough or basin formed by a bending or wave of the 
chalk; and though lower with reference to the Sea than 
the chalk-downs, the bed called London-Clay , upon which 
the city is placed, with the sands and clays beneath, called 
Plojttic'Clay, are both, geologically speaking, higher than 
the chalk. 
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of cloth in our pile are supposed to represent, are 
as follows : — 

Feet, 
\j-^Chalk, A substance too well known to 
require a description. The thickness, 
when complete, is estimated at 700.* 

2.*— Marly Stone and Sand, with numerous 
green particles, frequently including 
concretions of chert, and in some 
places beds of stone, which, from its 
application in the construction of fur- 
naces, ovens, &c. is called Firestone, 
This bed is known to Geologists under 
the name of Upper Green'sand ....••.. 100. 

S.-'Blue Clay, very distinctly seen on the shore 
near Folkstone, a place celebrated for 
the beauty of the fossils which the stra- 
tum affords there. It bears the name of 
Gault, About • 150. 

4.—- A thicker group of Sand than No. 2, in- 
cluding beds of stone called Kentish Rag, 
and of Fuller's Earth. The sand is 
at the upper part ferruginous, and in 
the lower abounds in green particles. 
This stratum is now called Lower Green- 
sand • 250. 

5.— A bed which has obtained the name of 
Weald'-Clay, from its constituting the 
floor of the valleys called the Weald of 
Kent, Sussex, kc 300. 



* The thickness of the strata in this list, is taken from 
M. Delabeche's " Tabular and Proportional View qf the 
Tertiary and Secondary Rocks," Second Edition, 1828. 
Treiittel and Wiirtz, London. 
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Feet, 
6.— Another group of sand and clay, of varioas 
shades of gprey and ferruginous yellow; 
including beds of hard calciferous grit, 
shale, ironstone, and bluish limestone. 
To this stratum, from its surroundingji 
that place, the name of HastingfSands, 
has been given • 400. 

7.— -Beneath the sands is a group, which is not 
seen upon the coast near Hastings, and is 
but obscurely, if at all, disclosed in the 
interior near Battle ; where, from an 
upheaving such as has been described 
above, the continuity of the sands. 
No. 6, has been broken, and, (perhaps,) 
a portion of No. 7, brought into view. 
The beds thus rendered visible, have 
been supposed to be the upper members 
of a g^roup, which has been named from 
the Isle of Purbeck, where it is fully 
seen. About ; 250. 

8«— The stratum which affords the Portland- 
stone, so well known in the buildings of 
LondDn, is immediately below the Pur- 
beck group. The beds consist of con- 
tinuous layers of stone, which, in the 
Isle of Portland, is oolitic, or of con- 
cretions included in sand. These beds 
are not any where visible within the 
tract under immediate consideration; 
but are mentioned here, for a reason 
which will presently appear 120. 

(13.) The relative extent which these strata 
occupy, on the line of road from London to 
Hastings, and upon the coast, is shewn in two of 
the sections in the Plate, figures 1 and 2 ; and it 
will be seen, by a comparison of those sections, 
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that the same beds are passed over in both, and 
that the proportions are not very different. 

(]4.) The several groups above-mentioned agree 
with each other in general position ; and, like the 
rest of England, are composed of different varieties 
of sand, clay, and limestone ; but they have been 
found to differ verj remarkably in the character 
of the fossils which they contain. For, while the 
chalk and other beds at the upper part of the pile, 
down to the Lower Green-sand inclusive, and the 
Portland stone, at the bottom of the series, 
contain exclusively mainne remains, the fossils 
of Nos. 5, 6, and 7, belong, in a great measure, 
to fresh water : and all the facts relating to these 
latter beds are such, as to make it highly probable 
that they were formed by deposition from the 
waters of the estuary of some very large riverj 
upon a former surface of the globe. 

(15.) It is to Mr. Mantell, of Lewes, that we 
are indebted for the principal evidence upon this 
very curious subject. It was, indeed, long ago 
suspected, that the shells of the Petworth or 
Sussex marble, which occurs in thin beds within 
the clay in many parts of Kent, Surrey, and 
Sussex, belonged to fresh- water species ; and the 
late Mr. Sowerby had from thence inferred, that 
more of the deposits of fresh water were to be 
found among those usually considered as marine, 
than was at that time supposed.* But it was 
not until the appearance of Mr. MantelFs IlUus- 

• Mineral Conchology, Vol. 1. p. 76. — Genus Vivipara. 
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trations of the Geology of Sussex, in 1822,* that 
the full value of the evidence which this district 
affords was made to appear. In that exceUent 
work, the author, besides illustrating very ably 
the fossils of the other strata in his neighbourhood, 
showed clearly that the extraordinary remains 
discovered, for the greater part by himself, in the 
beds of Tilgate Forest, must have originated in 
a lake or estuary, and have been the produce of 
a climate much warmer than that which is now 
enjoyed in England. But, for the purpose of 
reconciling his 0¥m correct observations with the 
views then entertained (as it now appears erro- 
neously) by some other Geologists, Mr. Mantell was 
compelled to regard his Tilgate beds as a peculiar 
and 'distinct deposit, apart from the general strati- 
fication of the country. And, though he after- 
wards ascertained that stone of the same kind 
with that of Tilgate, is found in several other 
parts of Sussex, the characters of the " Iron- 
sand" (the name at that time given to the stratum 
which includes those beds) still appeared to be at 
variance with itself; for it was certain, that in 
some other parts of England, sands which then 
bore the same name contained marine fossils 
in great numbers and variety. 

(16.) These anomalies were removed in a paper 
by Dr. Fitton, published in the Annals of Philo- 



'"' The Fossils of the SoutJi Downs, in illustration of the 
Geology of Sussex. By Gideon Mantell, Esq. F.L.S.A., 
&c. 4to. London, 1822. 
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sophy, for November, 1824*; in which it wa« 
proved that there are, in fact, two " Iron-sands ;*' 
one of them, No. 4, exclusively marine as to its 
fossils, and previously confounded either with 
No^ 2, the stratum immediately below the chalk, 
or with No. 6 ; the other. No. 6 itself, separated 
from 4 by the Weald-clay, No. 5, and containing 
only, or for the greater part, the productions of 
fresh water: — the facts connected with the strata, 
from 5 to 7 inclusive, agreeing with the supposi* 
tion that they were all deposited in fresh water 
communicating with the sea. It was necessary, 
therefore, in geological arrangement, to separate 
this group, both from the green-sand and chalk 
above, and from the Portland strata below them : 
and the Tilgate stone with all its remarkable fos- 
sils, thus fell into its proper place, and was proved 
to be one of the subordinate members of an ex- 
tensive series of strata, of uniform character 
throughout. 

(17.) These views of the structure of the south- 
eastern coast have been confirmed by subsequent 
observations ; and we shall now extract from the 
dififerent papers which have been published upon 
this subject, and in some cases from unpublished 
notes, a short account of some of the principal 
points, which the geological visitor at Hastings 
will find to be deserving of his attention. 

It is only fair to add, that we shall use the term 



* Ann. of Phil. New Series, yoI. viii. p. 365, &c. 
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vicinity f with much greater latitude than it com* 
xnonly receives. The essence of Geology consists, 
in fact, ingeneral views, and one of the best prac- 
tical accomplishments of the Greologist is mobility; 
for the features of the globe are on so vast a scale, 
and the facts to be brought together lie often so 
wide apart, that it is only by great activity in ob- 
serving, and by very careful inference from what 
we see, that good results are to be hoped for. The 
best gift, therefore, that could be offered to the 
learner would, perhaps, be the power of trans- 
porting himself at will to distant places, and of 
floating above the surface of the earth, at such a 
distance as to seize upon the general features, and 
contemplate their relations at his ease, — descend- 
ing, from time to time, for the purpose of studying 
the coast-sections in detail. In tlie mean time, 
he must be content to use the more humble con- 
veyances of common life ; and with their aid to 
make the best approach he can to this desirable 
ubiquity of mind and body. His progress in Ge- 
ological knowledge and discovery wiU be propor- 
tioned to his success in the attempt, and he may 
obtain some measure of his zeal from his alacrity 
in attending to these recommendations. 
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BRIGHTON TO BEACHY HEAD and 
SEA-HOUSES. 

Chalk, No. 1 , and Upper Green-sand, No, 2. 

(18.) There are few places in which the chalk 
can be studied with greater advantage than along 
the range of cliffs which begin at Brighton and 
terminate a little to the east of the. magnificent 
precipices of Beachy Head. The upper surface 
of the chalk begins to rise on the shore near the 
town of Brighton, from beneath a series of beds 
like those of the London basin ; and these upper 
beds appear to have once covered the whole or 
the greater part of the chalk continuously ; for 
large tracts are occupied by them around London, 
and in Hampshire, and detached portions occur, 
between these tracts, on the coast near. Newhaven 
and Seaford, in Sussex, and at several places in 
the interior. The solid beds of chalk may be seen 
to rise very gradually, at the foot of the cliff near 
the Chain Pier at Brighton ; but, from thence to 
Rottingdean, the greater part of the cliff is com- 
posed of an accumulation of transported matter, 
of which, however, a large proportion consists of 
fragments of chalk. It would seem that this part 
of the shore was the remainder of an excavation 
formed within the chalk, when at some former 
period that stratum Occupied a much larger space 
towards the sea than it does at present ; and the 
upper part of ^he chalk which still remains, appears 
to have been disturbed, or almost suspended in 
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water, before its complete consolidation, so as to 
admit of a slight derangement of its parts, without 
being entirely broken down : for the veins of 
flint, by which the mass is traversed, are in some 
cases shattered, into pieces which are a very little 
detached from each other, but without derange- 
ment of the general course of the vein. A 
description of most of their appearances at this 
place, will be found in Mr. Mantell's Geology of 
Sussex. 

(19.) The surface of the chalk downs in the 
interior, from Brighton to the escarpment which 
overlooks the Wealds, exhibits, beautifully, . the 
effects of the denudation ; and, on the shore near 
Cuckmere, a remarkable series of hillocks, called 
'* the Seven Sisters," are evidently remaining por- 
tions of what was once a continuous range of 
chalk. It will be remarked that the valleys thus 
produced, are in general without streams. The 
chalk imbibes moisture so rapidly, or allows of 
such easy passage of water through its fissures, 
that rain is absorbed by the surface before it 
can accumulate into streamlets. But, in return, 
copious springs break out at the bottom, where 
the beds containing a large proportion of clay 
become retentive ; and all along the foot of the 
chalk hills, these perennial springs unite to form 
rivulets upon the clay of the Gault, No. 3, 
beneath. 

(20.) The chalk of this country, like that of 
other tracts in England, admits of subdivision 
into three obvious groups, founded upon very 
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natural distinctions: -^Ist. The uppermost and 
whitest portion, abounding in nodules of dark 
grey flints, which commonly are distributed in 
regular ranges, a few feet apart — ^2nd. In the 
second group descending, the flints are fewer, and 
at last they almost wholly disappear ; the chalk 
is in many parts sandy» — 3rd. Still descending, 
the rock, which now takes the name of Chalk'- 
marlf acquires a softer consistency ; its colour is 
yellowish or bluish grey. It melts away when 
exposed to water, and crumbles as it dries. The 
transition from this marl, through various shades 
of grey, to the upper green-sand. No. 3, beneath, 
is almost imperceptible ; the green particles (sili- 
cate of iron) which abound in this latter stratum, 
and have given it the name, appearing, at first 
sparingly, at some distance within the marly beds : 
so that, in a strictly natural arrangement, the 
upper green-sand may be regarded as a part of the 
chalk itself. 

(21.) In consequence of the very gradual rise 
of the strata on the coast of Sussex, the same 
beds continue to form the cliffs, for considerable 
horizontal spaces ; so that the upper flinty division 
of the chalk is still found in the loftiest part of' 
Beachy-head, where the projecting turret-like 
masses, called ^* The Charleses,'* which consist of 
chalk with flints, are not much less than five hun- 
dred and fifty feet above the sea. All the subdi- 
visions, therefore, of the chalk, may be seen and 
studied^ between the Gap at Cuckmere and Sea- 
houses. Among the most remarkable appearances 
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are» the continuous veins of flinty in tariouii posH' 
lions, vertical, inclined, and horizontal, and from 
one inch,, or less, to six or eight inches, in thick- 
ness,-^which, in some cases, can be traced for 
several yards without interruption. The chalk 
itself, towards tlie middle and lower part, is here 
divided by rifts,, which have a certain degree of re-* 
gularity, rudely resembling the cleavage of crystals ; 
the fissures are continued through large spaces ; 
and being inclined to each other at the same an- 
gles, or nearly so^ they divide the mass which 
they traverse into vast blocks^ of somewhat regular 
figure, and of four and five sides. 

(22.) As we approach the bottom of the chalk, - 
the marly beds acquire a darker hue, and become 
more difiPusible in water : when these softer ma- 
terials come up within the range of the wavte, — 
as they do in some places from bondings in the 
strata,, before the general rise of the whole would 
have brought them to the surface,-^the support of 
the more solid bed& above is destroyed, and a very 
striking alteration is produced in the features of 
the shore. When the clifif is composed entirely of 
the. upper and firmer chidk, the face is vertical, 
though the decay is constant, and perhaps more* 
rapid, from the continual exposure of new surfaces. 
But when the marl rises to the base, the upper 
strata are soon undermined; and, tumbling in 
enormous rums, form a rugged mass, which, if not 
immediately carried off by Uie sea, is soon covered 
with vegetation, and ultimately protects the cliff 
^om rapid destruction. 
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(23.) The Upper Oreerif sand. No. 2, including 
beds of much greater firmness than the marly 
chalk, commonly runs out like a step beyond the 
foot of the chalk hills, and forms, in many places, 
a distinct and characteristic range of lower ter- 
races. This is, in some measure, the case at 
Sea-thouses, and along the base of the chalk- 
<towns near Eastbourne ; the low cliff at the former 
place being a wave or bending of the upper green- 
sand. But to see this stratum in complete deve^ 
lopment, the Geologist must visit the Isle of 
Wight, or western Sussex ; and, for the Fire:r 
stone, one of the most remarkable products or 
subordinate members of it, the pits, or rather 
mines, of Godstone and Merstham, in Surrey, 
4ftre the best places o^. study. 

(24.) The Gautf, No. 3, the stratum next below 
the Upper Green-sand, is very near the surface at 
Sea-houses, and may be seen at low tides, foitn- 
ing the basis of the cliffs. There are not however 
in this part of the country any good sections of 
Ihis bed : but a beautiful section of it is exhibited 
at the corresponding place, upon the shore near 
Folkstone, on the opposite side of the great valley 
of the Wealds. 

A very complete cc^alogue of the fossils of the 
chalk and subjacent beds in Sussex, has been 
published by Mr. Mantell, in the Transactions of 
the Geological Society,* since the appearance of 
his separate volumes; and figures of some of the 
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♦ Geol. Trans. Second Series, Vol. III. p, 201. 
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most remarkable species are given in his [M^yious 
works.- 



LEWES.— Afr. MantelVs Museum. 

(25.) The strata around Lewes are much con- 
cealed by the soil and cultivated ground, and by 
no means equal to the coast in affording facility 
of observation ; they have, however, been fully 
explored, and are described in Mr. Mantell's 
publications. But the great gediogical attraction 
of the place is the admirable collection of fossils 
in the museum of Mr. Mantell himself. This very 
remarkable cabinet contaijQS one of the most 
instructive collections any where existing of the 
chalk fossils, obtained from the cliffs and quarries 
of the adjoining country; and that from the 
Wealds, and the strata of the Forest-ridge, is 
unique. But it is not the beauty of the speci- 
mens alone that gives the chief value to this 
cabinet. The proprietor, amidst the discharge of 
his professional duties, has examined the country 
around him with indefatigable activity and per- 
severance, and has left nothing undone to throw 
light upon its fossil productions. His skill as an 
anatomist has enabled him to compare their 
structure with that of the analogous living species ; 
and they have all been (so to speak) dissected, 
with so much dexterity and success, as to tell all 
that can be told, and in the plainest manner. An 
expedition^ therefore, to Lewes, and an attentive 
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examination of this collection^ and of the poblir 
cations connected with it, are indispensable to 
those who wish to derive from Hastings all the 
advantage which its position affords. 



THE COAST NiAR FOLKSTONE. 
Gault, No. a, and Lower Oreen-sandy No. 4. 

(26.) The general section, figure 2 of the plate, 
though on a very small scale, shews that the suc- 
cession of the beds beneath the chalk upon the 
coast, corresponds to that on the road from Lon- 
don to Hastings, where it descends from the 
chalk downs, at Morant's Court Hill ; and that, 
in both places, the Upper Green-sand^ No. 2, is 
comparatively thin. In fact, between Godstone, 
in Surrey, — ^where this stratum is extensively quar- 
ried for the sake of the Firestone,— and the sea, ' 
the upper green-sand has not any where the 
prominence which it exhibits in Surrey, Sussex, 
and the Isle of Wight. Beneath Folkstone Hill, 
it is not more than eighteen or twenty feet in 
thickness ; its fossils are few, and very indistinct ; 
and it deserves attention chiefly as it proves that 
a representative of this stratum does exist upon 
the coast. 

(27.) The Oault^ No. 3, is seen, in great per- 
fection, between the chalk cliffs and the village 
of Folkstone. . It rises gradually from the sea, on 
the east of Eastware Bay, near to a place where 
the vertical face of the chalk is succeeded by an 

c 3 
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irregular under-clifF, produced by the fall and mill 
of the superior beds, in consequence of the failure 
of support beneath, — just the same cause "^ich 
has produced the well known nnder-clifiP at the 
back of the Isle of Wight. A little to the east 
of this place^ one of the copious springs already 
mentioned, breaks out from the top of the reten^ 
tive beds of marly chalk, and is known by the 
name of " Lidden-spout." From hence, east- 
wardy the chalk cUffs are continued, through 
Dover and the South-Foreland, to near Deal ; — 
where the top of the stratum rises gradually from 
beneath loamy sands, belonging to the lower part 
of the Plastic clay, A minute account of these 
chalk cliffs has been published by the late Mr. W, 
Phillips, in the Geological Transactions.* 

(28.) At the prominence called Copt-Pointy 
(the. nearest point of England, it is said, ta 
France,) the cliff consists entirely of Gate/^> which 
here is about an hundred and twenty feet in thick* 
ness, and rests distinctly on the lower green-sand. 
The section of the stratum is well exposed all along 
the shore, to the village, where it disappears: 
and the beauty and > variety -of the fossUs with 
which it abounds here, have given to the ** Folk* 
stone-marl*' (as it has been sometimes called) 
considerable celebrity among collectors. 

A full catalogue of the fossils of this place, with 
figures of the new species, will be found in a paper 
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by Dr. Fitton in the Geolo^cal Traiisactions ; 
and figures of many of those previously known, 
•have been published in Mr. Sowerby's Mineral 
Conchology. A collection of great value, from 
the adjacent country, has been formed by Mr. 
Hills, of Lympne, and augmented by the re- 
searches of the Rev. 6. E. Smith; and the 
•writer of these pageS' can mosit fully attest the 
liberality and kindness of bo^ these gentlemen, 
in afibiding the use of their acqiiii^ions for ti!ie 
purpose of illustrating this country. 

(29.) The Lower Oreen-sand, No. 4, rise^from 
beneath the gravel of the beach, a little to the 
east of Copt-point ; and it appears to have been 
the cause of the projection of the coast at this 
l^ace ; the firmness of the stony concretions within 
the sand *' resisting, (to use the exptession of an 
ancient Geologist,) the insults of the «ea."* The 
section of this stratum here ii$ remarkable for the 
distinctness with which it is subdivided into three 
layers or groups ; which, on the shore, are strongly 
characterized, and may be traced from thence 
through Kent and a great part of Surrey, where 
they have had an important effect in modifying 
the features of the country, t A similar division 
of the stratum exists also m western Sussex, and', 
to all appearance, in the Isle of Wight; and, 



• Woodward. 

f Proceedings of the Geol. Soc, Dec. 1826, p. 8; and 
^SS. Notes. 
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there is reason to snppose, in the interior of Eng- 
land also. 

1. The first and uppermost member of this 
subdivision, is from sixty to an hundred feet in 
thickness ; it is seen rising gradually, beneath the 
sea between Copt-point and Folkstone; where 
•it emerges, and caps the cliffs from the latter 
place to its disappearance on the top of the hills, 
a little to the west of Seabrook. This bed is 
chiefly composed of grey and yellowish sand, 
which, at the upper part, is remarkable for what 
is called the ^^ false stratification" of its layers; — 
tiie mass of each bed, of two or three feet or 
more in thickness, being subdivided by seams 
of less regularity than those of the strata, oblique 
to the general direction, and frequently not more 
.than an inch or two asunder. This part' of the bed 
also contains numerous concretions of dhert ap- 
proaching to calcedony ; in this and other respects 
resembling the sands of the Blackdown Hills, in 
Devonsliire: and it includes numerous concretions 
of a conglomerate, which is formed of the sand 
cemented by calcareous matter, enclosing, aloiig 
with the grams of quartz, a considerable proportion 
of greenish sandy matter, consisting of silicate of 
iron. 

2. The second subdivision of the lower green- 
sand is of nearly the same thickness as the first. 
It is of softer consistency, and, from a large 
admixture either of clay or oxide of iron, so 
retentive of water, that in many places there are 
ponds upon its surface, and springs break out 
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every where along the>line of its contact with the 
sands above. The colour, varies, according to the 
state of the iron in which it abounds ; and it has in 
many places the character of a soft, dull, greenish, 
sand. This middle bed forms the lower and 
middle portion of the cliff between Folkstone and 
Sandgate; and, rising gradually in the heights 
which overhang the latter village, disappears, by 
thinning off, between Seabrook and the country 
on the north-west, of Hythe. On the shore, it 
has been sometimes mistaken for clay ; and, in 
the interior, it forms a flat, marshy tract, within 
the region of the lower green-sand, which has 
caused a similar mistake. 

3. The lowest group of this stratum rises be- 
neath the sea, close to Folkstone; it forms the 
ledges of rock which are visible at low water, 
along the shore under Sandgate; and, rising above 
the beach at Shomcliff, affords the stone which 
is quarried in the heights from thence to Hythe. 
It leaves the coast section finally at Aldington 
Comer. The sands of this subdivision abound 
in concretions of stone, somewhat like oblong 
potatoes, flattened ; ' and frequently so close, 
.as to be nearly continuous. It is in this bed also, 
that the quarries of Bough ton, near Maidstone, are 
worked ; and, all along the intermediate country, 
quarries Hte opened in it, for obtaining the silici- 
ferous limestone, with disseminated dark green 
particles, well known under the name of '' Kentish 
rag.'' 

(30.) The fossils of the Lower Green^sand are 
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very numerous,, and, in the more sandy beds, they 
can be obtained in great perfection. An excellent 
collection of them has been formed by Mr. Hills, 
of Lympne, and the Rev. G. Smith: and a list, 
with plates of the new species, will be found in 
the paper already referred to, in the Geological 
Transactions. 



THE WEALDEN. 
Nos. $y 6, and 7% 

(31.) The fossils of all the strata hitherto de* 
scribed, are exclusively marine: — they are very 
abundant, and belong to numerous genera and 
species. Those of the group immediately below 
them^ on the contrary, belong to a much smaller 
number of. genera, and by much the greater part, 
to fresh-water. The beds include the remains 
of many reptiles of the lizard tribe ; and all the 
existing species analagous to these, are amphir 
bious, and known to inhabit the estuaries, or lakes, 
of hot countries. On whatever hypothesis this is 
to be explained, the facts are certain ; and this 
zoological contrast in the fossil contents of the 
contiguous groups, is very remarkable; Yet, in 
the sections on tlie coast, there is no indication of 
disturbance; the beds of the lower green-sand 
reposing conformably upon those of the clay 
immediately below them : and, to all appearance, 
the change, from the deposition of the fresh-watev 
remains to that of marine shells, may have been 
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effected simply by a tranquil submersion of the 
land, to a greater depth beneath the surface of 
the waters.* Nor have any circumstances yet been 
noticed which give ground for conjecture as to the 
interval of time that may have passed between the 
accumulation of the strata, in the two cases. 

(32.) The tract consisting of the Wealds of Kent 
and Sussex, and the forest-ridge between them, 
forms so important and striking a natural feature 
of the south-east' of England, taking also into 
account the peculiar characters of its fossils, that 
some, one term for their geological designation is 
desirable ; and that of Wealden^ suggested for 
the group, by Mr. Martin, of Pulborough, appears 
to he a very good one. . 

But' though the fossils of this group, in all its 
parts,: are of the same general character, even the 
species being the same, — and although beds of 
sand and clay are also found to sdtemate in 
every part of it, the tracts which the different 
portions of it occupy, are so much distinguished by 
. natural features as to require its subdivision. The 
Weald-clay forms, both in Sussex and the Isle df 
Wight, the basis of a valley, surrounding a pro- 
minent ridge of the Hastings-sands. The Purbeck 



• In Western Sussex, however, cavities have been ob- 
served by Mr. Martin, in tbe upper part of the Weald- 
clay, occupied by sand, like that of the lower preen-sand. 
and including some of the characteristie fossils of this 
latter formation.^-^MSS. Notes. 
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Strata, on the other hand, consist, in a much 
greater proportion, of stone ; and, in the Isle of 
Purbeck, (the only place where they are well dis- 
closed,) they are detached from the ridge of the 
Hastings-sands, by a shallow but distinct de» 
pression. 



THE COAST inBAB HASTINGS. 

WeM'clay, No. 5, Md HastingS'imndSf Na. 6. 

(33.) Weald'clay, In the mterior of a country 
80 highly cultivated as Kent and Sussex, it is very 
difficult to obtain a sight of a stratum of clay, 
especially in the lower districts ; and it is only by 
availing ourselves of accidental openings, during 
the cutting of drains, or of roads, or in sinking wells, 
that the succession and contents of the beds csui 
be ascertained. Mr. Mantell has lost no oppoi^ 
tunity of examining the evidence thus obtained in 
Eastern Sussex ; and Mr. Martin, of Pulborough, 
has publisitied an excellent work on the west of 
that county, in which he has shown that this 
alay-^sontains within it several beds of sand; so 
that it does not, in fact, differ from the sub- 
jacent group of Hastings and the Forest-ridge, 
except in the proportion of its parts. This Dr. 
Titton has shown to be the case also in the Isle 
of Wight ; and, to a smaUer extent, on the Dor- 
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setshtrd coast, where the best, or only, existing 
section of the whole of this group is disclosed.* 

(34.) The occurrence of these firmer beds of 
sand, rock, within the softer strata of the Weald- 
clay, has produced a corresponding effect in the 
features of the country ; the surface of the valley 
of the Wealds, not being smooth and uniform^ 
like that of the Gault and of some other valleys 
of which clay is the basis, but marked by waving 
irregularities, which, in some parts of Kent and 
Smrey, can be distinctly referred to the promi- 
nence of these banks of stone; the hillocks thus 
projecting having a continuous range khd uniform 
direction. Mr. Martin, in the work above referred 
to, has shown the course of these beds with great 
accuracy, in Western Sussex; and by similar 
attention, they could, no doubt, be ascertamed 
and traced throughout the whole of the valleys of 
the Weald. 

(35.) On the shore to the west of Hastings, 
the space occupied by the Weald-clay is a uniform 
flat, which, above the sea, is covered by the silt 
and mud of the marshes, near Pevensey, and is 
visible only, at low tides, beneath high water mark ; 
but an attentive examination there would probably 
afford some good specimens of fossils. The well 
known ** Sussex marble," as it is called, is found 
alternatmg with this clay, in the form of thin beds, 



♦ Annali of Philosophy, Nov. 1824, and MSS. paper?, 
-See the Plate, fig. 3 and 4. 
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which are nearly continuous, and could, it is prO;- 
bable, be traced throughout large tracts of the 
country. But the following are the chief places 
of its discovery hitherto mentioned by Mr. Man- 
tell : Laughton near L&9fes, Plumpton, Petwoith, 
Kirdford, Newdigate, Charlwood, Storley-com.- 
mon, Tilvester-hill in Surrey, Bethersden in 
Kent. 

(36.) Another component in this group is the 
argillaceous iron-stone, which occurs in very regu- 
lar beds; and, it would appear, in more than 
one part of the series. This ore of iron was so 
valuable, when it was the practice to use wood- 
charcoal for smelting, that furnaces were formerly 
numerous along the verge of the Weald; the 
charcoal being obtained from the adjacent woods, 
^d the ore principally from a group which will 
presently be mentioned. 

(37.) On the-East of Hastings, the Weald-clay 
makes its first appearance in the height on the 
west of Shomclift, between Sandgate and Hythe ; 
and then rising, occupies about half the space in 
the slope of tlie range of heights which rise from 
Romney Marsh, from thence to Aldington Corner. 
Some wells, at Hythe, have afforded the charac- 
teristic fossils of the stratum. A gritty limestone, 
resembling the marble of Petworth, &c.,.and like 
it also, containing numerous petrified shells, of the 
genus Paludina, with Cypris faba, is found in great 
perfection in the neighbourhood of Bethersden and 
DanieFs water. 
' (38.) The fossils of the whole of the Wealden 
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can best be mentioned together, after the other 
strata of the group have been described ; but the 
crustaceous genus Cypris, which occurs through- 
out the whole, is either so much more abundant, 
or so much more distinctly seen in the Weald- 
clay, as to be almost characteristic of it. Myriads 
of this little animalcule, resembling seeds, encrust 
the plates into which the firmer beds of the clay 
are divided. The general appearance of such a 
mass is represented (not very effectively) in the 
cut, figure 1, § 72 ; and the form of the external 
case is shown apart, in the magnified figures 2 aiid 
3 of the same page. 

(39.) Hastings-sands. The tract which is 
occupied by the strata designated by this name, 
has not yet been completely explored; and the 
examination of it is attended with some difiiculty. 
The cliffs upon the coast, so far as they extend, 
are very instructive, but they do not go down to 
the bottom of the series ; and in the interior, be- 
sides the difficulties common to all well-cultivated 
countries, the strata are every where so very much 
alike, and alternations are so frequent, the fossils 
also of the whole being nearly the same through- 
out, that it is scarcely possible to be sure that 
beds of the same appearance in distant points are 
continuous. Those, however, who are resident 
in the country, will, no doubt, be enabled, by 
attentive examination, to find distinctive characters 
in the tracts immediately around them, by which 
they may be assisted in tracing the strata into 
other localities. 
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(40.) In the mean time, the principal relatioiis 
of the Weald-clay and the Hastings-sands may 
be learned with advantage from the sections on 
the south of the Isle of Wight, especially that 
upon the shore between Black-gang-chine and 
Compton-Bay, of which a general sketch is given 
in fig. 3 of the annexed plate ; but on so minute 
a scale, it has been impossible to insert the detail 
of the stratification. The Hastings-sands consist 
throughout of beds of sand, calciferous grit, clay, 
and shale — with argillaceous iron ore, and limestone 
abounding in shells : and of these, clay intermixed 
with sand forms so very large a proportion, that 
the name of the stratum might, perhaps, have 
been, with equal propriety, taken from the former 
substance.* These sandy clays have, in general, 
great variety of composition and colour; being 
in some places almost totally composed of sand, — ^in 
others of clay, or Fuller's-earth, frequently mottled 
with various shades of tea-green, and dark 
pivplish red. In these respects, the stratum in 
Sussex agrees with that of the Isle of Wight: 
the sands also including, at different depths in the 
series, concretional masses or beds of stone. 

In the Isles of Wight and Purbeck, " the prin- 
*^ cipal variation in the features of the coast is 
" produced by the successive rise of the beds of 
** sand-rock with calcareous grit; which, as the 
** clays between are much less durable, form ledges 
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" extending considerably into the sea. It is 
*' to the superior solidity of these beds, the bony 
*' skeleton, as it were, of the formation,* that its 
** resistance to the denuding forces which have 
** swept away such large portions of the adjacent 
•* clay, mudt be ascribed, in the Wealds of Kent 
*' and Sussex, and, on a small scale, in the Isle 
♦' of Wight."t These rocky ledges are well known 
to the seamen on the south-east coast ; and it is 
hot impossible that similar ledges may exist under 
the dea, upon the shore of Sussex. The Admi^ 
ralty chart of the coast from Winchelsea ^to 
Beachy-head, does, in fact, represent several 
masses of rock between Bopeep and Cliff-end. 

(41.) The composition of the tlastings-sands^ 
in Sussex, in other respects, agrees with that 
of the Isles of Wight and Purbeck ; but neither 
the order nor the thickness of the several strata 
has yet been completely ascertained* The follow- 
ing abstract of what has hitherto been published in 
felation to it, is given only as an approximation : — » 



* By this term, Geologitts denote a series or group of 
strata, which, though perhaps differing in composition^ 
haye such a character of uniformity, in structure, and 
in their fossiTe contents, as to indicate that they have 
been deposited, or **^ formed^ about the 6iime period, and 
under similar circumstances. The tetni is borrowed from 
the German, and is objectionable, as it implies som« 
hypothesis; but it has been generally received. 

t Annals of Phil. N. S. vol. VlIK p, 377, 378. 
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Supposed Order of the beds of the 
Hasting S'SandSy in Sussex, &c. 



A%*^Ferruginous and fawn-coloured sands, and sand* 
rockf including small linear portions of lignite, 
with stiflFgrey loam. 

Localities^ Chailey ; L* Horsted, Fletching, (tops 
of the hills), Eridge Park ; Uckfield, Framfield ; 
Bexbill, and adjacent shore; the highest part 
of Fairlight-down j Tunbridge Wells, tops of the 
bills. On the north-east of the Forest-ridge, in 
Kent, the strata have not been explored. 

Inclined beds, West of White-rock ; and top of 
Fairlight-down. (Webster.) 

c, a.— Sartrf-rac*, including b, (Webster,) 

6.— Concretional courses of calci/erous grit, included 
in a. 

Horsham ; stone of Tilgate-forest, St. LeonardV 
forest ; Lozwood ; Ore near Battle ; White-rock, 
£ast-cliff, Hastings; near Eaglesbourne; Winchel- 
sea; Rye. TbegritofHollington, near Hastings, 
is of this kind, but has not yet afforded any of the 
great bones. 

1).— Dark-coloured shale, ten to twelve feet thick. 
(Webster.) Mantell also mentions such a group. 
(Tilgate, p. 32, note.) 

White-rock, Hastings; West-cliff, under the 
castle ; Bast-cliff; Eaglesbourne ; 

Js.>^The ivhite sand-rock of the Haatings-clifis ; about 
100 feet thick. 

Tunbridge Wells ; Worth, near Crawley ; Hastings, 
West-cliff, over and behind Pelham-place ; 
Eaglesbourne, &c. 
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I' 

. F. — Clayt shale f thin beds of sandstone ; lignite and sili- 
cified wood (Endogenites erosa)* 

Tilgate ; Newick ; Waldron ; West Cliff, Hastings, 
behind Pelham Place ; East Cliff, about one third 
up ; not traceable further to the east. (Webster.) 

V G. — Sand-rocJc, without concretions; dividing naturally 
into rhomboidal masses ; numerous veins of argil- 
laceous iron-ore, and of clay, approaching to pipe- 
clay at the lower part. (Webster.) 

[Variegated sands and clay, of a tea-green colour, 
mottled with patches of dull crimson or purplish, 
form a large portion of this formation in the Isle of 
Wight,] 

East Cliff, Hastings ; level of the beach at the west 
end ; towards the East, Lovers'-Seat, andFairlight- 
Cliff ; clay with red sts^ns or patches. 

H. — Dark-coloured shale, with roundish masses of sand- 
rock, and several layers of rich ironstone, thin 
layers of lignite, and innumerable fragments of car- 
bonized vegetables. 

West of Eaglesboume, to about 12 feet above the 
beach ; Cliff-end at low water, forming a ledge. 
(Webster.) The Ashburnham group of Man tell ;— 
occurring at Ashburnham itself; Chorley ; Eason's 
Green ; Pounceford ; Burwash ; Hurst Green ; 
Etchingham ; Brightling ; Archer's (or Orchard's) 
Wood, near Battle ; Crawley, on the N.W. of the 
Forest-ridge. 

This general view, though it requires much 
correction, will assist the reader in arranging the 
following observations on some detsiched points 
deserving of notice in the country. And it will 
be convenient to consider the strata under the 
heads of,—Sand and Satid-rock, with Calcif^rous 
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Grit ; — Variegated Clay and Loam ; — Slaty Clay 
and Shale, with Iron-ore. 

Sandf and Sand-rock, with Calctferous GrtU 
(a, b, c, a and 6, and e, of the preceding list.) 

(4!2.) Bexhill,Horsted,^c. (a.) The Weald clay 
being, in fact, continuous with the sands beneath, 
and the division in a great measure artificial, no 
very exact boundary can be traced between them. 
The rise towards the forest-ridge is gradual, and 
the lowest beds of the clay alternate with beds of 
sand. The group which Mr. Mantell calls the 
IIorsted-sand*t and which rises on the shore near 
Bexhill, may be placed upon these doubtful con- 
fines of the two formations ; the beds being di- 
stinguished by ' a very large intermixture of small 
' linear portions of lignite,' with the sand-rock, 
which alternates with a stiff grey loam or marl. 

(43.) Sand-rock of Hasting s» (c, a; — and e.) 
The cliffs near Hastings, from the White-rock to 
Cliff End, have been described by Mr. Webster, 
in a paper f, which is illustrated by two plates, 
representing the general section of the coast, and 
the detail of some curious appearances at the 
White-rock. Mr. Mantell also has described these 
difFs, in his volume on the Fossils of Tilgate ; 
and from these works the preceding list of the 
stratification has been derived. The most cha- 



* Fossils of Tilgate, pp. 28, 29. 

f Geol. Transactions, 2nd Series, II. p. 31, &c. 
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racteristic portion of the cliffs near the town, is 
the thick and conspicuous bed of friable whitish 
sand-rock, which Mr. Mantell considers as the 
same with that of Worth, near Crawley, and of 
which examples may be seen in some places on 
the London road to Hastings. The rock, if it can 
be called so, is composed of siliceous grains, so 
little cohesive that the large blocks thrown down 
from the top, become mere sand on striking the 
bottom. Extensive caves have been worked into 
this bed, for the purpose of procuring sand at 
different points of the cliff. The same bed forms 
the middle of East Cliff; but there, large kidney- 
shaped concretions of the stone above mentioned 
occur in it, increasing in number towards the East, 
near Eaglesbourne ; beyond that place the bed 
extends to the Covehurst and the Lovers' Seat, 
which Mr. Webster supposes to be its eastern 
boundary upon the shore. 

(44.) Calciferous Grit, (c, 6.) White-rock, 
Hastings. The characters of the calciferous stone, 
which forms one of the principal features of the 
Hastings cliffs, and appears to be distributed 
throughout the sands, — were some years since 
very well displayed, at the White-rock, whence 
Mr. Webster's drawings have been taken ; but 
the recent destruction of the fallen masses at that 
place by the sea, has unfortunately defaced some 
of the most interesting appearances. The blocks 
of grit have the usual mammillated or kidney- 
shaped figure of concretions; and Mr. Webster 
has well distinguished the depressions on their 

D 2 
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surfaces, arising from this structure, fVom the 
cavities worn by the friction of pebbles in the 
blocks which have been long exposed to the sea *. 
The stone consists of sand, agglutinated by car- 
bonate of lime, and in many cases has the lustre 
and fracture of calcareous spar. But when the 
blocks have been acted upon by long exposure in 
their original place within the sand> — as in the face 
of the cliff on which the town of Rye is built, — 
the eiFect of decomposition renders the original 
structure more apparent, and the courses in the 
stony masses, are seen to be continuous with those 
of the sand immediately adjoining them. It is not, 
indeed, impossible, that a new arrangement of 
the carbonate of lime, derived from the shells 
within the sand, may have given origin to these 
nodules ; for in some parts of the sand-rock, va- 
cant moulds of the shells alone are found; whilst, 
in the blocks of calciferous stone, the place of the 
shell is occupied by carbonate of lime : — as if 
the calcareous matter had been transferred from 
one portion of the sand in which the shells were 
originally diffused, so as by its abundance to ag- 
glutinate the particles in other places. 



* The appearance of the cavities thus worn in some 
of the blocks near White Rock, in which the foliated struc- 
ture also has become apparent, illustrates beautifully the for- 
mation of valleys of denudation, represented in the wood-cut 
at p. 5. Each of the worn cavities, in fact, is such a valley ; 
and the intersections of the strata by the new denuded sur- 
faces, are precisely like what occurs on a larger scale in stra- 
tified countries. 
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(45.) White-rock, Mr. Mantell gives the fol- 
lowing list of the beds at this place, which he 
supposes to belong to the same groap with those 
of Tilgate Forest. 

1. Loam and vegetable mould. 

2. Sand and friable sandstone . . . . 3 to 5 feet 

3. Tilgate-stone ; with casts of bivalves . 2 — 

4. White and fawn-coloured sand . . 15 — 

5. Tilgate-stone with bivalves .... 1^ foot. 

6. Thin layers of a coarse friable aggre- 

gate ; with remains of fishes, vege- 
tables, and shells (Paludinae) . . 2 to 6 inches. 
[The specimens of Endogenites erosa, 
frequently thrown on shore by the 
waves, are from this bed ?] 

7. Ferruginous sandstone ; with layers of 

blue clay and shale ; and numerous 

traces of carbonized vegetables . . 3 to 4 feet 

(46.) Hollington^ near Hastings *. A bed or 
group of beds of this calciferous grit is exposed 
in the course of the streamlet which crosses the 
road from Hastings to HoUington, and was some 
time since quarried for th^ repair of the roads. 
The rock is naturally divisible into flags, from two 
to six inches thick, the surfaces of which are waved 
with ridges, somewhat like those upon the shoie 
after the retreat of the tide. The stone is of a 
light blueish grey colour, with a fine splintery 
fracture ; more resembling sandstone than lime- 
stone, but yielding to the knife, and effervescing 
with acids. It contains a few specks of iron py- 
rites, and includes, in great numbers, the remains 

• MS. notes. 
d3 
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of one or more small bivalves, Cyrena m^e^ia prin- 
cipally, and of a spiral univalve, Paludina elon- 
gata; — with, more rarely, Cypris Faha, In some 
]x>rtions of the firmer grit, die space once occu- 
pied by the shell is filled with carbonate of lime ; 
in others, the stone is of a soft and spongy tex- 
ture ; consisting apparently of fine concreted sand, 
and including vacant moulds of the shells, of 
great delicacy. The beds here are nearly hori- 
zontal, or perhaps inclined a little, to a point about 
20^ south of west.. '■* 

(^7*) St Leonardos *. Beds of grit and conglo- 
merate, abounding in the remains of fishes, were 
quarried during the progress of the works at St. 
Leonard's, in the face of the precipitous hill on 
the west of that place, towards Bulverhithe. The 
stone is in some parts distinctly composed (like 
some of the beds of Tilgate,) of siliceous grains, 
cemented by calcareous spar, — and includes the 
Paludina elofigata and P. carinifera, with myriads 
of small bufonites, and scales and fragments of 
the bones of the fish (Lepisosteus) which is so com- 
mon throughout the Wealden. Beneath these beds 
of stone were thin layers of a greenish grey sand- 
rock, containing a new species of Cyclas, C, con- 
centrica : — the whole mass of the strata sloping a 
very little towards the east. In the cliff at Bul- 
verhithe, part of the femur and tibia of the Igua- 
nodon have been found, and are now in the pos* 
session of Dr. Chapman f ; and specimens of the 

* MS. notes. f Mantell, MSS. 
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Endogenitet ero»a occur, though rarely, in the 
conglomerate of the same place. 

(48.) During the summer of 18S0, in the face of 
thehill to thewestof the Assembly Rooms, afault* 
was partially brought into view, in cuttiog anay 
the bank or bill to make space for some new 
buildings ; but its extent was not fully disclosed. 
The surface then visible was nearly at right 
angles to the shore, and was cut vertically by 
a distinct line or fissure ; the south or sea side 
of which was occupied entirely by grey clay ; 
whilst on the north or inland side the upper part 
consisted of beds of sand-rock, dipping slightly 
to a point about 20° ease of north, abruptly cut 
off by the fault, and abutting against the grey 
clay. These sand-rock beds reposed on a mass 
of greenish grey clay, like fuller's earth, which 
also was cut through by the fault ; — this effect 
being, most probably, one of the r 

■ Fauit is a technical (erm used to 
continuance and displacement of sti-at 
tioDB being frequently found at differeni 
inclined. Thai— 



The interruption ia aometimei a mere crack; in otbercn^ps 
a wide fisaure, generally occupied by looser matter than lliat 
ofllie atrala themaelvci. 
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suits of the violence to which the whole of this 
tract has been subjected. 

(49.) Of the eastern side of the forest-ridge, the 
places of the occurrence of this thin Tilgate stone 
have not yet been ascertained ; except in the vi-* 
cinity of Tonbridge Wells*. In the Ordnance 
map, however, of the south-east of Kent, quarries 
are represented in such great numbers, in a tract 
about midway between Goudhurst and Smarden, 
from Frittenden to Biddenden, — a part of the 
country which corresponds to the rise of the 
Hastings sands, — that the equivalents of the Til-' 
gate strata may very probably be found there. 

(50.) The Beds of Tilgate Forest^ (c, «, and 6,) 
now well known from the multitude of new and 
extraordinary fossils which Mr. Man tell has dis- 
covered in them, belong to the upper part of 
the Hastings sands. They are described, in the 
work already referred to f , as consisting — 

Ist^ Of sand and sandstone, (c, a,) greenish, yel- 
lowish, and ferruginous ; the surface of the stone 
being often furrowed by waved ridges, like the 
ripple-marks left upon a sandy shore by the re- 
tiring tide. 

2nd, Of the Tilgate Grit (c, 6,) ; — ^a compact 
calciferous stone, inclosed in the lower strata of 
the sand and stone just mentioned, and consisting 
of large kidney-shaped masses ' of compact cal- 
' ciferous grit, of a light grey colour, inclining to 

^ ■ M M I - II III I ■ *^" ~^^^^ 

* See Mantell's Notice in Mr. Biitton's < Topographical 
Sketches/ &c p. 10—11. 
t Fossils of Tilgate, p. 29. 
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' blue or green, and composed of siliceous sand, 

* cemented by about 25 per cent, of carbonate of 

* lime.' Some portions of these beds are a con- 
glomerate, containing pebbles of quartz and jas- 
per, many of which have evidently been waters 
worn;-^Qf this kind are three or four layers, vary- 
ing in thickness from 1 or 2 inches to 18. 

(51.) In the Isle of Wight a thick bed of sand- 
rock, including large concretional masses of grit, 
lies above the general mass of the Hastings 
sands; from 'which it is separated by a group 
of sandy clay, in thin beds, alternating with 
shale *. This corresponds nearly to the place of 
the Tilgate stone ; — and the occurrence of the 
Tilgate fossils in the Isle of Wight is nearly cer- 
tain; bones of an enormous lizard (perhaps the 
Iguanodon) having been found in great numbers 
at Brook Point (see the Plate, fig. 3), which i& 
the site of one of the remarkable rocky ledges 
above mentioned. Similar remains have been ob- 
tained also from the Hastings sands in Swanage 
Bay (see tlie Plate, fig. 4) ; so that scarcely any- 
thing is wanting to prove the identity of the for- 
mation in these three distant points f . 

Variegated'Clay ; and Sand J. 
( G, of the preceding list.) 

(52.) Lee-Ness Point, The highest point or 
turn of the curve which the strata form upon the 



* Geol. Soc. Proceedings ; and MS. notes, 
f Geol. Soc. Proceedings, p. 159. 
t From MS. notes. 
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coast near Hastings, is on the east of Lee-Ness 
Point ; between a wooded depression called Had- 
docks*-rough, and another wooded ravine on the 
west of the Lovers'-seat, — a place which corre- 
sponds nearly to the axis of the ridge^ that passes 
from the shore through the highest point of Fair- 
light Down to Battle. Lee-Ness Point, itself, con- 
sists of a great bed or floor of sand-rock; which, — 
being traversed by long continuous and nearly 
parallel fissures, in a direction from the north of 
west to the south of east, and crossed obliquely 
by other cracks, — ^has a rude resemblance to a 
sort of pavement. The top of this bed, at the 
point, contains disseminated granular portions of 
a red oxide of iron, like that hereafter mentioned ; 
and beneath the sand-rock, is greenish and pur- 
plish variegated clay. From this point the strata 
of the coast decline very gradually on both sides ; 
so that the sand- rock, with concretions of calci- 
ferous grit, which occurs in the highest portion of 
the cliffs at Hastings, — ^having gradually risen from 
the shore between Bexhill and the White-rock, — 
declines again, and is visible at Rye ; where the 
calciferous masses are found in situ, in the face of 
the prominent mass of rocks upon which that town 
is placed : and they are also seen in the conti- 
nuation of the same stratum in the cliffs at Pley- 
den, on the N.W. of the river. 

(53.) The Haddocks. In the vertical face of 
the cliff, immediately on the west of the Haddocks, 
— and of the site of a Watch-house, taken down a 
few years ago, — a group of beds occurs about mid- 
way up, among the strata of variegated clay, which 
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is deserving of notice and of further examination. 
The cliff here, in general, corresponds to the por- 
tion o of the preceding list, from Mr. Webster's 
section ; and is in great part composed of greenish 
grey sand, stained, as it were, with patches of a 
dark reddish and purple hue ; and among the fallen 
masses on the beach are portions of Fuller's earth, 
which melts away in water, — in thin beds, alterna- 
ting with lighter coloured fine sand. On the 
shore here are also large masses of a greenish 
white sand-rock, including numerous somewhat 
globular nodules of pyrites, and containing also 
lignite, and impressions of the stems and leaves of 
vegetables in great numbers. About midway up 
the cliff is a portion composed as follows : 

Ft, In, 
Marly ? stone, full of granular particles of 

reddish brown oxide of iron . . . . ' 9 or 10 
(Above this is another similar bed.) 
Soft sand -rock, obscured by debris . about 6 
Greenish-white firmer sand-rock, having 

almost the consistency of grit . . about 9 
Sandy beds, — whitish, inclining to greenish 

grey .....:. 7 — 8 

Another purplish band, with green patches. 

On the shore, about %50 paces to the west of this 
place, is another group of beds, about 15 feet 
thick, of greenish and reddish marl, variegated in 
patches, with a range or band of granular oxide 
of iron about the middle ; — and among the debris 
are many large portions of trunks of trees, con-* 
verted into lignite, like those of Brook Point in 
the Isle of Wight. 
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(54.) Granular^ or Pisolitic, Iron-<^e. The 
oxide of iron disseminated in the sand-rock, in 
the manner above described, consists of grains, 
of various sizes, but generally less than tV of an. 
inch in diameter, with a dull earthy aspect, an 
even fracture, and of a dark reddish or Spanish 
brown hue ; the texture is most commonly uniform 
throughout, and the grains quite solid; but in some 
few cases a small nucleus or cavity is within, sur* 
rounded with a shell or coating of the reddish 
matter. From the occurrence in other parts of 
the cliff of globular masses of pyrites, though 
much larger than these reddish grains, it is not 
impossible that the grains may be no more than 
one of the forms of decomposed pyrites ; — that 
being the origin assigned to this variety of the 
pisolitic iron-ore by Mohs*. Their existence in 
such abundan^' in this part of the Hastings sands, 
supplies an ^ itional point of resemblance to 
some of the U lations above the chalk, hitherto 
considered as the cliief site of this ore of iron : — 
and it may assist in recognising this member of 
the Wealden group in doubtful cases. 

Slaty'clay and Shale^ with Iron-ore. 
(d, f, and h, of the preceding list.) 

{55.) Trials for Coal. The slaty-clay and shale 
which occur in different parts of the Wealden, al- 
ternating with nodular ranges of clay iron-ore, and 
with beds of a somewhat argillaceous compact 

* Mohs* Mineralogy, translated by Haidinger, vol.iL p. 412. 
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limestone, — are interstratified with sand-rock, and 
frequently inclose portions of carbonized wood 
and of lignite. This assemblage, therefore, is 
very nearly the same in mineral composition with 
that of the coal measures, in a much lower part of 
the series of strata ; differing from it only in ge- 
ological place and in the character of its fossils. 
It is not surprising, therefore, that, at a time when 
the geological relations of the groups in England 
were less understood than at present, these car- 
boniferous portions of the Wealden group should 
have excited hopes of discovering coal within 
them in sufficient quantity for working ; — and the 
borings, which some years ago were conducted 
with that view at Bexhill, were much more ex- 
cusable than has been supposed *. 

(56.) *The lowest strata visible. in the section 

* on the coast, consist,' according j Mr. Webster^ 

* of dark-coloured shale, whicf L^ seen at the 

* Covers, and Cliff End, and Contains roundish 

* masses of sandstone ; together with several layers 

* (two of them of 2 to 3 inches thick) of rich ar- 
' gillaceous iron-ore. With these are found abun- 

* dant thin layers of lignite, and innumerable frag- 

* ments of carbonized vegetables, among which 
' ferns are recognisable. It is from these beds 

* that the rich iron-ores of Sussex, which were 

* formerly much worked; have in some instances 

* been procured. On the west of Eaglesbourne 

* A list of the strata passed through in these attempts, If 
given in Manteli's Sussex, Sec, p. 35. 

£ 
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* this last bed rises in an arch to the height ot 

* about 12 feet, and then descends to the east. 

* At ClifT End it reappears, and may be traced at 

* low W£tier, forming a ledge.' 

(57.) AshhumhamBeds*. In the tract around 
Ashburnham and Penhurst, a group of several 
feet in thickness rises uniformly from the west 
towards the heights of Brightling Down. The 
component beds are — compact slaty clay, inclu- 
ding the Cypris (Fa&a), in great abundance ; thin 
slaty limestone, with numerous Cyclades; and 
thin nodular bands of a poor argillaceous iron-ore, 
used at present only for the manufacture of Tri- 
poli, — and to the various beds of which the odd 
names of" Pity," " Clouts," " Caballa.balls,"&c. 
have been given by the workmen f . These sub- 
stances recur in frequent alternations; then fi- 
nally, below all, is sand-rock. 

This group breaks out in the N.W. face of the 
low range of hilh which forms the ridge on the 
N.E. of Herstmonceux, which seems to be the 
first rise of the Hastings-sands from the flats of 
the Weald, and on which are the little villages 
of Boreham Street and Gardner's Street, — a situa- 
tion, it will be seen from the map, which would 
place the strata rather near the top than at the 
bottom of the Hastings-sands. A good section is 



• From MS. notes. 

f A detailed list of the beds here, is given, from the Agri- 
cultural Survey of Sussex (4to, 1793, p. 13 — 16), in Cony- 
beare and Phillips's Outlines, pp. 139 & 148. 
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yisible in the road, which rises on the S.E. of 
Ashburnham, from Henley bridge, to that which 
leads from Wilson's farm to Browning's ; and the 
strata are on the surface in several places along 
the continuation of that road, through Maresfield 
Cross, Font's Green, Latterden, and Herrings. 
The beds of iron-ore, in all, or most of these places, 
are recognised by the workmen under their ap- 
propriate names *. The shale comes close up to 
the foot of the ridge, upon which Wood's Comer is 
placed, and which, immediately beneath the inn, 
is composed of sand-rock beds, which dip to the 
S. E. Throughout the tract on the east of diis line, 
towards Penhurst and Ashbumham, the presence 
of the iron-ore has been ascertained by sinking 
trial-shafts, so as to prove its continuity at depths 
from the surface corresponding to the variations 
of level. The group appears to exist on both 
sides of the Forest ridge ; and from it the ore 
was obtained, of which, when wood was cheap, and 
charcoal was employed for smelting, iron was 
made, in numerous furnaces, the existence of 
which is still attested by the occurrence of slag, 
and other refuse, in many parts of the country. 

(58.) Mr. Mantell identifies the shales of Craw- 
ley and Bason's Green, Etchingham, Hurst Green, 
West Down, and Willingford, with the group of 
Ashburnham and Penhurst ; and also the shales and 
limestones of Darvel's Wood near Battle, Pounce- 

* The guide from whose information these statements are 
given, was an experienced workman at Penhurst, named 
Stonestree. 

E 2 
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ford *, Burwash, Brightling (Rounden Wood &'C.), 
Archer's (Orchard's ?) "Wood, Barnet's Wood on 
the road from Lewes to the Black-Boy, Rother- 
field ; regarding this group as one of the lowest por- 
tions of the Hastings-sands. If this be the case, the 
conjecture that the Purbeck strata have been 
brought into view, by an upheaving and rupture, 
in some of the lowest points on the N.W. of 
Battle, is unfounded ; — and the calcareous strata, 
accompanied and alternating with shale, which are 
mined or quarried in the places above mentioned/ 
must all be considered as no more than dislocated 
fragments of the Ashburnham group, thrown up 
or down, and inclined at various angles, by the 
faults with which it is known that this part of the 
country is traversed. — In the present state of our 
knowledge, this may perhaps be the more pro-^ 
bable case of the two : but it ought to be noticed, 
that some of the persons best acquainted with the 
country, and especially with the pits, &c. from 
which the limestone is extracted, distinguish 
'between the iron-ore beds of Penhurst and Ash- 
burnham, and the limestone beds of Rounden 

* The section at Pounceford is as follows : — 

Ft, In. 

Loam 8 

Shale, including blue limestone 2^ inches . 2 5 

Soapy Marl 3 9 

Sandstone 56 

Calciferous Stone 1 10 



Total ... 21 6 
Then Blue Clay; — depth unknown. (Mantell: Tilgate,p.46.) 
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Wood, &c. : considering the fonner as separated 
from the limestone, not by a mere down-throw, or 
&ult, but by an intervening mass of strata more 
than 200 feet thick. 

(59.) Lowest Strata of Sussex*. On consult- 
ing the Ordnance map pf the country near Has- 
tingSy it will be seen that a lofty and prominent 
ridge extends without interruption from the 
shore, on the S.E. of Fairlight Church, to Battle ; 
— Fairlight Down, about 600 feet in height, 
being its highest point. In the coast section it 
is seen that the top of the curve corresponds 
to the situation of this ridge ; the strata decli- 
ning from it on both sides to the S. W. and N.E, 
The ridge is lower on the N.W. of Battle, or rather 
seems to branch off to the west from that place; 
but a continuous ridge extends from Netherfield- 
toll to Dallington, and ground of sufficient height 
to jcsmse a parting of the streams, connects that 
place with Mutton Hall. Again, a continuous 
Kidge may be traced from the west of Etching- 
ham, through Burwash, to Mutton Hall, and 
thence by Cross-in-hand to the Black-Boy and 
Framfield : so that the two ridges, — ^from Mutton 
Hall to Etchingham, and &om the same point 
to Battle, — diverge at an angle of about 30^. It 
will be remarked, on examining the geological 
map of this part of England, that this angular 
junction of the ridges corresponds to the dispo- 
sition of the beds at the western extremity of 

* MS. notes. 
e3 
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the Wealds ; — ^where a similar opening and di- 
vergence in the chalk unveils the gault beneath 
it : and successive openings of the lower green-^ 
sand, and the Weald-clay, upon a line nearly 
continuous with that of the chalk, occur at tbe 
first rise of the Weald-clay and the Hastings-sands 
respectively. The space above mentioned, from 
Mutton Hall towards Brightling and Mountfie d, 
which nearly coincides in direction with the line 
above mentioned, is therefore precisely that in 
which the beds below those of Hastings might 
be expected to occur, if the displacement of the 
superior strata had been of sufficient extent to 
unveil them. 

(60.) It is within this irregular and lower tract, 
between the two ridges, in the depth of which 
considerable branches of the Rother take their rise, 
that much of the limestone, for which pits haire 
been dug in several places in this part of the 
country, has been obtained; and the group 
'which includes this limestone has been considered 
as the equivalent of the Purbeck fbrmation*, — 
or rather of tliat group of shale, alternating with 
limestone in thin beds, which interveners between 
the Hastings-sands and quarry-stone of Purbeck^ 
and occupies the lower ground between the vil- 
lage of Swanage and the sand-clifis on the north 
of it : — (See the section fig. 4. in the Plate.) From 
the general structure of the tract surrounding 
Brightling, the ravines at the base of the promi- 

.!_ _ - r II I B-f \wmi I ■ -1 r • "-r^ 

* Conybeare and Phillips,—** Outlines," &c. p. 148. 
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nehce on which the Observatory stands, ought 
evidently to afford the deepest strata of the 
country : but the whole of this tract, as well as 
all the central portion "of the Forest-ridge, — (if 
not of the entire space between the North and 
South Downs,) — has been the scene of great 
dislocation*, and is traversed by many consi- 
derable fissures, or *' faults ; " which not only 
break the continuity of the beds, but most com- 
monly are attended with changes in the level and 
inclination of the dislocated portions. Several 
" horses," as the quarrymen call them, or angular 
bendings in the strata, occur hereabouts ; and one 
great fault is well known, which throws down the 
limestone more than 60 fathoms. Under such 
circumstances, the disposition of the strata be- 
comes very perplexing ; and as there are here no 
coal-beds to reward the labour and expense of 
accurate levelling and surveying, it is impossible 
at present to give a correct section of the country. 
The relations, therefore, of the Ashburnham 
group, and of the lowest strata in this part of 
Sussex, are still obscure, and are well deserving 
of more accurate inquiry. 



* The effect of such ruptures, and the proofn of their oc- 
currence in the tract before us, have been very well detailed, 
and connected with some interesting speculations, in a paper 
by Mr. Martin, ' On the anticlinal Lines of the Hampshire 
' Basin.'— Phil. Mag. and Annals, (Feb. 1829,) yol.v.p.lll. 

A good example of a saddle, on a small scale, is visible in 
the road near Burwash-wheel ; and of a fault, in a deep 
valley near Swife's farm, not far from Pounceford. 



56 GEOLOGICAL SKETCH 

PURBEGK STRATA*. 

(61.) As the occurrence of tliis group in th^ 
vicinity of Hastings is so doubtful, it will be suffi- 
cient to mention here, that the strata of the Isle of 
Purbeck consist principally of compact, splintery 
limestone, abounding in shells, and in some cases 
almost entirely composed of their remains ; while 
other beds nearly resemble the stone used in 
lithography. The shells, and the other fossils of 
the group, are supposed to have been the pro- 
duce of fresh water; but a remarkable exception 
occurs near the middle of the formation, where a 
bed of about twelve feet in thickness is almost 
exclusively composed of the remains of oyster*, 
shells. The jimction of this group with the marine 
strata of the Portland-stone beneath, is attended 
with some very remarkable appearances, to which 
it will be necessary to recur. 

(62.) Limited extent of the Wealden^ — Among 
the circumstances most deserving of notice, re- 
specting the remarkable group of which the Pur- 
beck limestone constitutes the lowest member, ^e». 
the comparatively small space which it has been,^ 
hitherto, ascertained to occupy, — and its gradual 
thinning off, as we approach its limits on the coast 
of Dorsetshire and in the interior of England. 

The greatest superficial extent of the Wealden 
is disclosed in the Wealds and Forest-ridge of Kent 

■-Ml I tl _._._..■ ■- I .1 _ _ __ 

• From MS. notes. 
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-and Sussex, &c. The two upper beds are fully 
displayed on the south coast of the Isle of Wight. 
In proceeding westward, the group crosses the 
Isle of Purbeck ; but there, the upper strata are 
already much reduced in thickness ; and from 
Worbarrow-bay it thins off very rapidly, — disap- 
pearing somewhere about Durdle-cove, on the 
Dorsetshire coast: — (see the sections, fig. 5, 
and 4. of the Plate): and from the observations 
of Mr. J. Phillips, it appears that no trace of the 
group is found on the opposite coast of France, 
between the chalk and Kimmeridge-clay, near 
Havre *. The existence of the Purbeck beds in 
the Vale of Wardour has long been known; and 
in that place the author has detected also some 
traces of sands corresponding to those of Hastings. 
Slaty limestone, like that which occurs in the 
upper part of the Isle of Portland, is found above 
the equivalent of the Portland stone at Brill and 
Whitchurch, west of Aylesbury in Buckingham- 
shire, and on the coast of the Boulonnois in 
France f. But besides these places, Beauvais, in 
the interior of France, is the only other locality in 
which any members of the Wealden have yet been 
shown, on good evidence, to exist J. The posi- 
tion of these extreme points gives, for the dia- 
meters of the formation, from west to east, — 
(Lulworth-cove to the boundary of the Lower 



* Phil. Mag. and Annals, (Mar. 1830,) vol. vii. p. 198. 
t MS. notes ; and Proceedings of Geol. Soc., 1826-7, p. 26; 
— Phil. Mag. and Annals, vol. ;i. p. 220. 

X Bulletin de la Soci^te Geologique de France. 
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Boulonnois,) — about 200 English miles ; and from 
N. W. toS.E., — (Whitchurch to Beauvais,)^;^bout 
220 miles : — the depth or total thickness of the 
group, where greatest, being about 2000 feet. — 
A wide diffusion of the strata, certainly, if they 
were the product of an estuary; but by no means 
greater than that of many of the actual deposits in 
the estuaries of some of the larger rivers on the 
present surface of the globe. The Delta of the 
Ganges, for example, is not less than 160 miles 
from east to west along the coast, and from north 
to south, (from Burhampour to the Bay of Ben- 
gal,) abput 170 miles;- — that of the Mississippi 
occupies a tract more than 170 miles from E. to 
W., and more than an equal extent from N. W. to 
S.E. ♦ ; — whilst that of the newly-discovered 
Quorra, or Niger, in Africa, stretches into the in- 
terior for more than 170 miles, and occupies, it is 
supposed, a space of more than 300 miles along 
the coast, — thus forming a surface of more than 
25,000 square miles, or equal to about one half of 
England -f-. These facts, therefore, concur with 
others in favour of the hypothesis, that the Weald- 
en strata were deposited beneath the waters of 
an estuary. But upon this, as on every other 
subject of physical investigation, we should be 
careful to regard the most plausible mode of ex- 



* These numbers, taken from Pinkerton's Atlas, are only 
an approximation, but 8u£Elciently near to the truth for the 
Argument in the text. 

f Lander's Travels, — ^refecrcd to in the Edinb. Reyiew^ 
No. 110, vol. Iv. p. 415. 
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plaining the phsenomena, as only provisional ; — 
to be modified hereafter, or even totally rejected, 
if future discoveries be opposed to it. 



FOSSILS OF THE WEALDEN. 

(63.) The fossils of the whole group to which 
the name of Wealden has been given, have so 
much aflBnity, that they may properly be consi- 
dered together ; and they seem to be distributed 
witli much uniformity throughout the strata. A 
great number of the remains of plants, and of 
reptiles, have been represented in Mr. MantelFs 
publications, from which very principally the fol- 
lowing abstract is taken ; the greater part having 
been discovered by himself in the calciferous grit 
of Tilgate-forest : but they are by no means con- 
fined to that place, and have been found there in 
greater abundance, simply because the stone of 
Tilgate has been very extensively opened in quar- 
ries for the repair of the roads. The remains of the 
great Saurian reptiles certainly occur throughout 
the whole series of the Wealden strata, from the 
upper part of the Weald-clay, down, at least, to 
the lowest beds of the Hastings-sands. 

Plants. 

(64.) The vegetable fossils of the Wealden 
appear to be the remains of plants analogous to 
those which are at present known to be peculiar 
to tropical regions; — and nearly allied to the 
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palms and tree-ferns. Their existing types are 
only to be seen in hot-houses, in this country*; 
and a mere enumeration of the names which they 
have received, without the aid of plates, would 
afford but little instruction to our readers ; for the 
figures and descriptions, .therefore, we must refer 
to the publications already quoted. Some doubt- 
ful specimens of dicotyledonous wood, have also 
been discovered in the cliffs upon the coast. 

It is to be especially remarked, that all these fos- 
sil plants appear to be peculiar to the Hastings for- 
mation. They are not known to occur in the coal 
measures ; nor in the chalk, or the deposits above 
that stratum ; nor have any of them yet been found 
even in the Purbeck strata; and M. Adolphe 
Brongniart remarks, that the only fossils at all re- 
sembling them, are some discovered in Germany 
and Denmark, in strata apparently of the same 
epoch "f. 

The fossil plants of this tract must be distin- 
guished from the remains now beneath the level of 
the sea, (what is usually called a submarine forest,) 
which are to be seen, at low water, between the 
White-rock and the West-cliff. — * Numerous re- 

* mains of trees,' Mr. Webster states, * there lie 
' flat, the wood partly black, and partly of the 

* natural colour : they are accompanied by great 

* quantities of hazel-nuts j;.' 

* Some beautiful living specimens of the plants here re- 
ferred to, may be seen in the splendid hot-houses of Messrs. 
Loddiges, at Hackney. 

t Mantell: Tilgate, p. 57. 

X Geol. Trans. 2nd Series, vol. ii. p. 35. 



OF THE VICIMITT OF HASTIKOS. 61 

Animal Remains* 

{65,) Of Fishes f the scales and bones of several 
small species are disseminated in the Weald clay. 
And large portions of the scaly covering of a spe- 
cies of LepisosteuSf a genus allied to Esox, have 
been found in the sand of Hastings, at Billing- 
hurst in Western Sussex, and in the grit of Tilgate 
forest ; — with, more rarely, the remains of three or 
more species of the fresh-water genus Silurus *, 

Of the bones of Birds, which in the fossil state 
are very rare, several fragments have been found 
in the Tilgate-stone by Mr. Mantell, and are 
figured in his work. He conceives that they may 
have belonged to a species of Ardea, one of the 
tribe of Waders -f*. 

(JoQ*) 0£ Reptiles, the remains of turtles have 
been found in the Tilgate strata, and in those of 
Purbeck ; the former being referable to the ge- 
nera TrionyXf Emys, and CheUmia, But by far 
the most remarkable productions of this group 
belong to creatures of the Lizard tribe. Of these 
are the bones and teeth of the Plesiosaurus, a 
genus now found only in the fossil state ; — with 
two species at least of Crocodile, the C, priscus 
and C Leptorhynchus ; — and fragments of the re- 

* The Silurus Glanis inhabits the rivers of Europe and 
the East ; it is the largest of our fresh- water fishes, being 
frequently 24 feet long, and weighing 300 pounds. — Mantell, 
Tilgate, p. 59. 

t Tilgate, p. 81—82, and Plate viii. 

F 
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mains of two gigantic creatures, which require a 
more detailed description. 

{Q7») Megalosaurus. The remains of this mon- 
strous animal, of which the teeth and some of 
the bones have been found in the grit of Tilgate 
forest, have hitherto occurred only at that place ; 
in the Isle of Purbeck ; and in the remarkable 
pits of Stonesfield in Oxfordshire, where Dr. 
Buckland first discovered them *, — the fossils of 
which, though separated from the Wealden beds 
by a considerable mass of strata, and deposited 
at a period anterior to that group by a geolo- 
gical interval of great length, resemble those of 
the Wealden in several very remarkable points. No 
perfect skeleton of the Megalosaurus has yet 
been found ; but, as the dimensions of one of the 
thigh-bones were no less than 2 feet 9 inches in 
length, and 10 inches in circumference in the 
smallest part, it was inferred by Cuvier that the 
creature must have exceeded 40 feet in length, 
with a bulk in the body equal to that of an ele- 
phant seven feet high : — and Dr. Buckland 
states, that an individual, a part of whose re- 
mains found, near Cuckiield in Sussex, are now 
in Mr. Mantell's collection, was probably nearly 
twice as large, aiid not less than from 60 to 70 
feet long. 

(68.) The form of the teeth, (which are in 
general very characteristic parts of the animal 

* Geol. Trans., 2nd Series, vol. i. p. 390, &c. 
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frame,) and the mode of deotition of this singular 
reptile, are among its chief peculiarities. 



& 




One of these teeth s here represented, of half 
its natural size at fig 1 Fig 2 and fig. 3 are 
one fourtl of the size of nature the former show- 
ily by the dotted Ime the height to which the in- 
terior cavity of the tooth rises ; the tatter figure 
is a transverse section of the lower jaw, showing 
the manner in which the tooth is lodged in it. 
Fig. 4 is an inside view of the anterior portion 
of the lower jaw, on the right side, to show the 
mode of dentition ; the scale of this figure being 
only one eighth of that of the original. 

The figure 4 expresses tolerably well the pe- 



64 GEOLOGICAL SKETCH 

culiar manner in which the teeth succeed each 
other ; and Dr. Buckland observes, that the ex- 
uberant provision in this animal for a rapid suc- 
cession of young teeth, to supply the place of 
those which might be shed or broken, is very re- 
markable. 

(69.) Iguanodon. Among the other extraor- 
dinary fossils of Tilgate Forest, Mr. Mantell in 
182S discovered some very singular teeth, which 
could not be identified with those of any other 
fossil animal at that time known, and which have 
never yet been found in any other place. These 
he suspected to belong to a reptile of the Lizard 
tribe, and they were sent to Cuvier, whose re- 
marks upon them beautifully exemplified his 
method of considering questions in comparative 
anatomy. — * The teeth,' he said, * were certainly 

* new to hin\ ; they were not those of a carni- 

* vorous quadruped, nor of a fish. — Have we 
^ not here,* he adds, ' a new animal, — an herbi- 

* vorous reptile ? — ^and, as among the existing ter- 

* restrial animals those of the greatest size are her- 
' bivorous, may not the largest of the reptiles of 
' ancient periods, when reptiles were the only inha- 

* bitants of the land, have also lived on vegetable 
' food ? ' Mr. Mantell himself, however, had the 
honour of pointing out the existing genus to which 
the monstrous possessor of these teeth most nearly 
approached ; and he ascertained that the teeth in 
the still existing Iguana very nearly resemble 
those of the fossil creature. 




(70.) Of these figurea, copied from the plate 
accompanying Mr. Mantell'a paper in die Philoa. 
Tranaactiona, — I, is a representation of one of 
the largest fossil teeth, the point having been worn 
down by mastication. 2, is a much younger tooth, 
in a. more perfect state, but the point also slightly 
worn.— These figures are both of the natural 
size. 3, is a part of the inner surface of the upper 
jaw of the existing species. Iguana tabercvlata; 
of the natural size. 4, a separate tooth of the 
same animal, magnified, four times, and show- 
ing how the new tooth rises witliin a depression 
in the root of the old one. 5, the crown of one 
of the same teeth, still more magnified, showing 
more distinctly the serrature at the sides, which 
F 3 
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characterizes both the recent and the fossil spe- 
cies. In the mode of dentition also, the fossil 
creature seems to have resembled the recent 
Iguana ; for at the base of many of the fossil teeth 
is a cavity for the reception of its successor, like 
that represented in fig. 4. But the recent Iguanas 
do not chew their food ; they seize and gnaw the 
plants they live upon, with their teeth and tongue ;. 
and boltj or swallow entire, what they separate. 
The fossil teeth, on the contrary, are all very 
much worn down, the whole crown of the tooth 
in some cases being ^thus worn away, evidently 
by the efiect of mastication ;< — and while this pro- 
cess was going on, the new teeth seem to have 
been rising to succeed those worn out, in the ca- 
vities at the basis of the fang. 

These teeth have not yet been discovered in 
connexion with any other part of the skeleton of 
the fossil animals ; but very large bones have . 
been found in great numbers near them, — ^which 
cannot be referred to any known species, but are 
all referable to some enormous creature of the 
Lizard tribe, — and which appear to have be- 
longed to the huge possessors of the teeth. A- 
mong these is a remarkable osseous process, not 
very different from the lesser horn of the Rhino- 
ceros, which probably stood upon the forehead of 
the extinct reptile ; as a similar excrescence does, 
in some of the recent Iguanas. The circumference 
of one of the fossil thigh-bones was no less than 
23 inches ; and combining its dimensions with 
those of the teeth, some of which are twenty times 



OF THE VICINITY OF HASTINGS. 67 

as large as those of the existing Iguana, Mr. M. 
has computed, from a careful comparison of other 
parts of the skeleton, that the entire animal could 
not have been less than 70 feet in length. 

(70*.) New Saurian Reptile, Since these 
pages have gone to the press, an account has been 
read by Mr. Mantell to the Geological Society tj 
of another nondescript reptile, from the inex- 
haustible repository of Tilgate Forest. The re- 
mains were found within a block or mass, more 
than 44- feet by ^4-, and I4- foot in thickness ; and 
have literally been chiselled out from the solid 
grit in which they were enveloped. They consist 
of a large part of the skeleton of the trunk of a 
creature, which blends the osteology of the Croco- 
dile and the Lizard. Among the bones are many of 
those which supported the large scales or horny 
spines of the skin. But the most extraordinary 
parts are some enormous angular spinous bones, 
lying in the same direction with the vertebral 
column ; and which, there are many reasons for 
supposing, may have been placed as a serrated 
appendage along the back of the animal. The 
probable length of the creature, when entire, was 
about 20 or 25 feet. It is obviously distinct from 
all the reptiles previously known ; and Mr. Man- 
tell proposes to name it, from the place of its oc- 



f See the Geol. Soc. Proceedings for Dec. 5th. 1832. — 
The author proposes to give a full account of these, and of 
other recent discoveries, in a new edition of his work on the 
Fossils of Tilgate Forest, which is very soon to appear. 
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currence, Hyl<!eosauruSf or ForeH-Lizard*. These 
remarkable bones are accompanied by remains of 
fresh-water shells, and of the stems and leaves of 
plants. 

(71.) Animals without Vertebrce. Of the lower 
tribes of animals, the genera included in the 
Wealden are few in number, but the individuals 
are abundant to profusion ; — while, on the coun 
trary, in the marine strata, both above and below 
the Wealden, the genera of the shells are nume- 
rous and varied. 

{72.) Cypris. One of the most common fossils 
of the Wealden group, and the most uniformly dif- 
fused, is the case or shell of a crustaceous ani- 
malcule, CypriSf which comprises several species 
of a genus, — formerly called Monoculus^ from its 
single eycj — that resides within two flat valves, 
like those of a bivalve shell, and of which the 
recent species may be seen darting through the 
waters of our pools and ditches. In the Weald 
clay some of the beds abound so much in this 
fossil, — chiefly the C Faboy — that whole surfaces 
of the folia or plates, into which this clay is easily 
divided, are covered with them, as with small 
seeds. This Cypris occurs also in the Sussex 



* The Wealds, in some older publications, are called the 
Wilds of Kent and Sussex ; but the true derivation of the 
term is probably from the German Wald, a wood or forest. 
In this acceptation, the Weald- or Wealden-Lizard (^a(t)cn« 
@autu6) would be a very exact translation of the Greek name 
which Mr. Mantell has proposed. 



OF THE VICINITY OF HABTINOS. C9 

marble ; in the grit and sand-rock of the Hastings 
sands; and in the Purbeck limestone. 

Besides the C Faha, two or three other fossil 
species of the genus have been more recently 
discovered ; figures of which will be found, as 
above mentioned, in tbe Geological Transactions. 

In the subjoined figures,—!, represents a por- 
tion of the Weald clay, thickly covered with the 
Cyprit Faha ; t, a magnified view of the closed 
valves at the hinge ; and 8, a side view of one 
valve. 




ShelU. 

(7S.) Of the shells of the Wealden hitherto 
discovered, many have been already figured in 
Sowerby's Mineral Conchology ; — and a series of 
figures, including all the new species, will appear 
in the volume of tbe Geological Transactions 
which is now preparing for publication. 

Bivahes. — Corbula, One species of this genus, 
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not yet figured, has been found in the shale of 
Pounceford. 

Tellina. One species, not figured, from the 
same beds, and place. 

Cyclas. Of this genus, five or six species have 
been found in the Weald clay, Hastings-sands, 
and Purbeck limestone; — namely, Cyclas major y 
C media, C membranacea, with two or three 
others, not yet figured. Figure 6. represents C. 
media, of the natural size. 

Unio, Of this genus, eight or nine species 
have been found, of which five only have been 
figured in the Mineral Conchology ; — ^namely, U. 
aduncus, U» antiquus, U, compressus, U, corcU-' 
formis, U,porrectus. Castsof these species occur 
in great abundance throughout the grit and sand- 
rock of the Hastings-sands, and in the beds of 
sand-^rock which are subordinate to the Weald 
clay. 

Myiilus. A 6pecies, not yet described or fi- 
gured, occurs in the slaty clay of Pounceford, near 
Battle. 

Ostrea, Thin layers, composed for the greater 
part of oysters, occur in the difierent parts of the 
W^eald-clay of the Isle of Wight ; and about the 
middle of the Purbeck strata, is a bed twelve feet 
in thickness, composed almost entirely of the re- 
mains of oyster-shells. The species, however, 
are generally unknown and indistinct. 

(74.) Univalves. — Bidla, A small species, not 
yet figured, in the Tilgate grit. 

Melanopsis, Two species, not figured, in the 
shale of Pounceford. 
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Paludina, Of this genus, the P. fluviorum 
(4, of the figures at page 69) is the common and 
characteristic fossil of the Petworth or Sussex 
marble ; and perhaps the species next to it in 
abundance is the P» ehngata (fig. 5), multitudes 
of which occur throughout the Hastings-sands, 
and in the Weald clay. — Besides these, the P. 
Sussexiensis and P. carinifera have been figured ; 
and there are probably two or three other species 
not yet published. 

Neritina, — One new species, from Tilgate. 

With two or more unfigured univalves, belong- 
ing to genera not well characterized. 

(75.) It appears, therefore, that the total number 
of testaceous genera in theWesdden, hitiierto deter- 
mined, is not more than ten, and the total number 
of species not much more than thirty ; while the 
individuals are profusely abundant. On the other 
hand, although the total number contained in the 
marine strata, both above and below the Wealden, 
is not greater, the genera and species are far more 
numerous. For in the Green-sand group only 
(including the upper and lower green-sands and 
the gault,) the genera of invertebrated animals 
in Sussex are forty-nine, and the species eighty- 
six ; according to the excellent catalogue of Mr. 
Man tell. This fact alone is characteristic of 
the productions of fresh water : and even of the 
few marine species which the Wealden affords, 
some, as the oyster and the muscle, are well 
known to inhabit estuaries within the range of 
fresh water. 

(76.) *In concluding this description,' Mr. 
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Mantell says, at the close of his account of the 
organic remains of Tilgate Forest*, * it may be 
remarked, that the vast preponderance of the 
land and fresh-water exuviae over those of ma- 
rine origin, observable in these strata, warrants 
the conclusion, that the Hastings [Wealden] 
beds were formed by a very different agent from 
that which effected the deposition of the Port- 
land limestone below, and the sands and chalk 
above them. 

* Whether the land of that time were an island, 
or a continent, may not be determined; but that 
it was diversified by hill and valley, and enjoyed 
a climate of a higher temperature than any part 
of modern Europe, is more than probable. Se- 
veral kinds of ferns appear to have constituted 
the immediate vegetable clothing of the soiL 
But the loflier vegetables were so entirely di- 
stinct from any that are now known to exist in 
European countries, that we seek in vain for 
anything at all analogous, without the tropics. 
The forests of Clathraria and Endogenitse (the 
stems of which, like some of the recent ar- 
borescent ferns, probably attained a height of 
thirty or forty feet,) must have borne a much 
greater resemblance to those of tropical regions, 
than to any that now occur in temperate climates. 
Turtles of various kinds must have been seen 
on the banks of its rivers or lakes, and groups 
of enormous crocodiles, basking in the fens and 
shallows. The gigantic Megalosaurus, and yet 

* P. 82. 
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more gigantic Iguanodon, — ^to which, the groves 
of palms and arborescent ferns would be mere 
beds of reeds, must have been of such prodigious 
magnitude, that the existing animal creation 
presents us with no fit objects of comparison. 
Imagine an animal of the Lizard tribe, three or 
four times as large as the largest Crocodile, — 
having jaws, with teeth equal in size to the in- 
cisors of the Rhinoceros, and crested with horns ; 
such a creature must have been the Iguanodon ! 
Nor were the inhabitants of the waters much less 
wonderful ; — ^witness the Plesiosaurus, which 
only required wings to be a flying dragon ; the 
fishes resembling Siluri, Balistae, &c. &c.' 



PORTLAND STRATA. 

(77.) The beds of this formation do not any- 
where occur within the tract described in the 
preceding pages : but the facts connected with 
the junction of the fresh- water group of strata 
with the marine beds beneath, upon the confines 
of the Purbeck and the Portland groups, are inti- 
mately connected with the probable history of 
their deposition ; and are too remarkable to be 
passed over : — although the story can hardly be 
made intelligible or impressive without entering 
into some detail. 

(78.) The following is the succession of the 
strata in the upper part of the Isle of Portland, 
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described by Mr. Webster ♦, from a section in 
one of tlie quarries at the north end of the island, 
which was open to the day ; the names marked 
with inverted commas being those in use among 
the quarrymen u— 

Thickness. 
Ft. In. 

1. Soil : seldom exceeding a foot in depth . 

2. ** Slate;" — a series of thin beds of com- 
pact limestone ; without fossils . . 

3. *'Ashf" ") Calcareous stone, softer, 

4. A Slaty bed; > and of lighter colours 
6. ''Soft Burr;" J than 2. 

" Dirt Bed ;" — an earthy bed, dark 
brown, containing much earthy lig- 
nite, and including the fossil wood of 
Portland 

"Top-cap;" — in part compact; in other 
places containing compact portions 
imbedded in a softer rock ; in others, 
slightly cellular. No fossils. The 
stone has the aspect of fresh-water 

limestone 10 

8. " Skull-cap ;" — compact cellular lime- 

stone 

~ 9. '* Chert'" — a layer of flints, including 
oolitic grains ; with marine fossils. . 

10. " Roach •" — The fossils of this bed are 
all marine About 

11. «iltt&6Zy-JJerf;"— limestone, abounding 
in casts of marine shells. 

Another bed of limestone, like No. 

10 • • 

Stone and Flint; the lowest beds of this 
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(79.) 'The SoftB^TT,' No. 5 of tlia Hat, Mr. 
Webster mentions, 'stands upon a bed, about a 
' foot in tliickness, of a dark brown substance, 
* containing much earthy lignite. This latter bed 
' is very remarkable, and extends through the 
' north end of the Isle of Portland ; I even found 
' some traces of it in the coves at the west end 
' of Purbeck. It is called by the quarrymen the 
' "Dirt-bed." In it are found considerable num- 
' bers of the fossil trunks of trees of the Dico- 
' tyledonous class ; which are from one to two 
< feet in diameter, the part originally wood being 
' now converted into silex. 



' I saw one ofthese trunks standing erect; and 
' the workmen informed me they were frequently 
' found in tfaat position : its lower part was thick' 
' est ; and, being divided, it gave the idea of roots. 
' Its upiwr pan penetrated through the " Soft 
' Burr, ' and tenninated in the "Aih." This is the 
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* fossil wood which is so often brought from the 

* Isle of Portland * ; and upon the most careful 

* inquiry and examination, I could not discover 

* that it was found in the oolite itself, or in any 

* other part of the series. In this earthy bed are 

* also many stones, evidently water-worn, which I 

* afterwards ascertained to belong to the lower 
' part of the Portland series.' 

(80.) Now it is very remarkable, that a stratum, 
containing bituminous matter, and agreeing with 
Mr. Webster's account of the earthy bed above 
described, occurs, — in precisely the same situation 
with respect to the Purbeck and Portland forma- 
tions, — in the cliffs of the Boulonnois, upon the 
opposite coast of France f; and Dr. Fitton, who 
mentions its occurrence, has since found a similar 
bed, and in a corresponding place, — just at 
the junction of strata which include fresh-water 
shells, with the equivalent of Portland stone, in 
Buckinghamshire and in the Vale of Wardour ;{;. 
In this bituminous bed, silicified wood is found, 
in fragments, all along the shore, from Boulogne 
to Cape Gris-Nez. So uniform, indeed, is its 
occurrence there, that a collector at Boulogne, to 
whom this bituminous bed was mentioned, ob- 
served immediately, that he was well acquainted 

* In some of these petrified trees, Mr. Brown has recog- 
nised the structure of coniferous wood. — See Geol, Trans., 
2nd Series, ii. p. 396. 

t Proceedings of Geol. Soc, Dec. 1826, pp. 8 and 9; — and 
MS. notes. 

t Ibid., June, 1827,--and MSS. 
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with it, and that whenever he wished to obtain 
specimens of the petrified wood, he went to that 
stratum, and was sure to find them. In the 
calcareous strata, likewise, over this bituminous 
matter, shells, belonging to fresh-water genera, 
have been found, on die coast of the Boulonnois, 
as well as in England. It appears, therefore, 
that the presence of this remarkable bed is co- 
extensive with the. contact of the Portland and 
the Purbeck strata, so far as they have hitherto 
been examined. 

(81 .) Thus stood the question, when Dr. Buck- 
land published, in 1828, an account of some very 
curious fossils from the Isle of Portland *, — the 
petrified remains 'of plants allied to the natural 
family of Cycadeee, and resembling the existing 
genera Zamia and Cycas, though still distinct 
from both ; the differences being sufficient/ in the 
opinion of Mr. Brown, to place them in a new fa« 
mily, to which the name of Cycadeoidese was given 
in Dr. Buckland's paper f. These bodies are now 
converted into silex ; their substance varying from 
a coarse granular chert to imperfect csdcedony ; 
and everything seems to favour the supposition, 
that the plants thus petrified, like those of the 
analogous recent genera, were the inhabitants of a 
<:limate much warmer than that of England at 



. * Geol. Trans., 2nd Series, vol. ii. p. 395, &c 

f M. Adolphe Brongniart, who afterwards described the 
specimens fron^this place, has chosen the name ManttUia for 
the new genus to which he assigns them. 

g3 
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present. But the inquiry did not end here ; for 
Dr. Buckland and Mr. De la Beche having visited 
the Isle of Portland, since the publication of the 
last-mentioned paper, and examined the beds 
immediately above the oolitic strata containing 
marine remains, ascertained that the Cycadeoi- 
deae occur there, in the bed of bituminous clay 
above mentioned, along with the trunks of Di- 
cotyledonous trees. 'Many stumps of trees,' 
they state, 'remain erect, with their roots at- 

* tached to the black soil in which they grew, 
' and their upper part in the limestone.' And 
they thence infer, ' that the surface of the subjacent 

* Portland stone was for some time dry land, and 
' covered with a forest ; and probably in a climate 
' such as to admit the growth of the modern Zamia 

* and Cycas^r 

(82.) Whatever, therefore, be the characters of 
the strata, or whatever the formation above this 
bituminous bed of Portland, there seems to be no 
reason to doubt that it wa^s the soil in which the 
trees and Cycadeous plants grew ; and that it 
continued so for a sufficient time to produce and 
sustain great trees, before the deposition of any 
of the incumbent strata. — ^One of the most in*- 
teresting i'acts, unquestionably, in the Geology of 

* See the abstract of the paper, from whence this passage 
is taken^ Geol. Soc. Proceedings, April 1830, pp. 218, 219; 
aiid Phil. Mag. and Annals, vol.vii.p. 454. The details will 
appear in the memoirs of Dr. Backland and Mr. De la Beche, 
now in the press, for the IVth volume of th^ Geol. Transac- 
tions. > 
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England, marking distinctly one epoch in the 
series of revolutions to which its strata have been 
exposed. 



(83.) We have thus gone through the list of 
che strata connected with the tract in the vicinity 
of Hastings, from the Chalk down to the Portland 
stone ; and the general inferences from what has 
been mentioned are so obvious, that a statement 
of them will be more like a repetition of the facts 
themselves, than a train of laborious reasoning. 

1 . The Portland limestone, No. 8, containing 
the remains of none but marine animals and shells, 
must have been deposited beneath salt water. 
The species of these shells, it is true, no longer 
exist ; but of the genera, no one living species is 
known to inhabit fresh water ; — all are marine. 

2. The mass of the Portland strata must have 
been raised from the waves, and must have con* 
tinned to be dry land, for a time sufficient for the 
growth of the trees and Cycadeae, whose remains 
are still found upon tlieir surface. 

3. But above the soil affording these trees and 
plants, we now find beds of slaty limestone, — ■ 
in the Isle of Portland, in Wilts and Bucking- 
hamshire : and, in the Isle of Purbeck, besides such 
slaty beds, a considerable thickness of compact 
limestone, full of shells, is so connected with the 
strata of the Hastings-sands and Weald-clay, as to 
prove that the whole were deposited continuously. 
To admit of this, it is obvious, that, — after the 
plants and trees had grown and flourished on the 
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top of the Portland beds, the whole surface of what 
then was land must have been submerged, to such 
a depth, as to allow of the accumulation over it of 
all the Wealden group, which cannot be estimated 
at less than 700 feet in thickness. And this sub- 
mersion, to all appearance, whether sudden, or, as 
seems most probable, gradual and slow, was ef- 
fected tranquilly; for in many cases the trunks 
of the petrified trees retain their upright position, 
within the substance of the calcareous strata, by 
which they are now surrounded. 

4. The fossils of the beds, thus deposited above 
the vegetable soil of Portland, are all such as 
might have been produced in fresh water com- 
municating with the sea. In the waters o£ this 
estuary, and of the river of which it may have 
been the mouth, the aquatic animals must have 
been nourished, whose remains we now find so 
profusely throughout the strata of the Wealden. 
But dryland, also, must have been near at hand ; 
— 'In fact, its existence at no great distance 
^ seems clearly indicated, by the remains of the ve- 

* getables and amphibia of Tilgate Forest : some 

* of the former must have grown on the borders of 

* a river or lake ; and the habits of the recent 

* species most nearly related to the latter, war- 

* rant a similar conclusion, since they are well 

* known to frequent the rivers and marshy tracts 

* of tropical regions, in the sands and banks of 

* which they deposit their eggs *.' 

5, The group thus accumulated is distinguished 

'* Mantell, — Sussex, p. 57. 
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by many peculiar circumstances. Among these 
are, — ^the marked difference in the character of 
the fossils from those of the marine strata, both 
below it and above ; — the novelty of the fossils 
themselves, many of them not having hitherto 
been found in any other situation ; — the proofs 
which they afford of a great subsequent change 
in the climate of this part of the globe ; — the li- 
mited space which the formation appears to have 
occupied, — and its gradual diminution in tliick- 
ness towards its borders, — so far at least as it has 
yet been possible to trace the subterranean boun- 
daries of a group, ojf which, unfortunately, such 
small portions are disclosed. All these facts, it 
will be observed, accord with the hypothesis of 
its origin in fresh water communicating with the 
sea. 

6. Afler the depression of the surface last 
mentioned, — to a depth not yet beyond the access 
of deposits from fresh water, — next comes a far- 
ther depression of the surface, still covered with 
water, and along with it most probably of the land 
from which the fresh water was supplied, — to 
such a depth that it became accessible to sea 
water alone : for, above the Wealden group, we 
find a numerous succession of strata, — the green- 
sands, the gault, and the chalk, — ^abounding in 
fossils, not one of tkem belonging to any genus of 
which the existing species inhabit fresh water ; — 
and, it may be added — (the observation, indeed, 
applies to all the strata we have mentioned) — 
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not a single one of which belongs to any species 
at present knofvn to exist in any recent sea ! 

7. The duration of this last epoch of sub- 
mersion, we are not enabled to measure, except 
by the mass of the strata accumulated during its 
progress : — a thickness, at the lowest estimate, of 
not less than 1200 feet. But, though the contrast of 
the fossils of the Wealden, and of these incumbent 
beds, is sudden and complete, — ^there is no mark 
of violence at their junction ; and the change, for 
anything that appears to the contrary, may have 
been effected, simply by slow and gradual de« 
pression to a greater depth than before, beneath 
the general level of the sea. 

8. Operations of a different character now suc- 
ceed. The strata we have mentioned have all the 
characters of tranquil deposition ; and they must 
have been originally horizontal, or very slightly 
inclined. . But they are now found to be ele- 
vated uniformly, though at a small angle, towards 
the west of north ; the whole of the existing land 
in the east of England having been, to all appear- 
ance continuously, uplifted in that direction. And, 
besides this more extensive raising, the entire 
mass of the strata has been in some places broken 
through, by partial and more violent heavings ; 
which seem to have acted in continuous or parallel 
lines, directed in a general view from east to west. 
In the Isle of Wight, the chalk beds which form 
the eastern ridge of the island, — and along the 
Dorsetshire coast, all the strata, from the chalk 
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down to the Portland stone, — are nearly vertical. 
In the chalk ridge, on the west of Guildford in 
Surrey, the strata rise at an angle not much less 
than 45° ; and within the ridge of the Hastings- 
sands, not only inclined portions, but distinct frac- 
tures of the strata, are very frequent. The case, 
in short, supposed in Section (9), and which the 
figures at pages 7 and 8 are intended to illustrate, 
gives nearly a correct representation of what ac- 
tually occurs in nature. 

Whether these fractures and upheavings took 
place entirely beneath ^the sea, or after the strata 
had been in part, or wholly, raised above its 
surface, — at once, or at distant epochs, — we have 
no facts that enable us to decide. It is, in- 
deed, not impossible, that the very act of rending 
the strata, may have itself effected their protrusion 
from beneath the -waves. Nor can we tell how 
long these operations were going on ; though the 
appearance of violence in many places, seems to 
prove that they were not so gradual and tranquil, 
as some geologists have supposed. 

9. Lastly : — Since the disclosure of the land 
thus broken up, the surface appears to have been 
comparatively undisturbed : — but it has been cut 
into by torrents, — worn away by the incessant ac- 
tion of rains and frost, — and, finally, its asperities 
softened down by the effects of vegetation ; — and 
thus it has been gradually moulded into the forms 
which we now behold. 

(84.) If we have succeeded in explaining the 
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facts referred to in the preceding pages, there 
will now be no difficulty in answering the ques- 
tion proposed by Cuvier, after treating of the 
wonders which his own researches in comparative 
anatomy had brought to light* — * At what period 

* was it, and under what circumstances, that 

* Turtles and gigantic Crocodiles lived in our la- 

* titudes, and were shaded by forests of palms and 

* arborescent ferns ?* * — We cannot, indeed, reply 
to this question by reference to any measure of time 
connected with the history of man, — nor tell how 
many years or ages may have passed, silent and 
uncounted, during the wide interval by which 
the present time is separated from that remote 
period ; but we can state, almost with certainty, 
some of the principal events in the series of geo- 
logical occurrences which marked their progress* 
and specify at least one epoch, during which the 
wonders which Cuvier refers to may have coex- 
isted. If we are not deceived, our readers will 
themselves be oow enabled to anticipate the 
reply of the geologist ; and to pronounce, — that, 
along with the Turtles and the Crocodiles, were 
the Iguanodon, the Megalosaurus, the Plesio- 
saurus, and other enormous reptiles of the Lizard 
tribe ; and all the other strange and curious ani- 
mals and plants, whose remains are found within 
the strata of the Wealden. The period of their 
existence was, unquestionably, prior to the depo* 



• Cuvier; quoted by Mantell, — Sussex, p. 57. 
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sition of the green-sands and the chalk ; and they 
must have lived and died during the interval that 
followed the suhmersion of the land which bore 
upon its surface the Cy cases* and the trees of 
Portland; when the Ganges and the Niger of 
former continents sent down their waters to the 
seas which then existed ; — ^when the CypriseS) the 
Cyclases, Unios, and Paludinas, of species now 
unknown, lived in the rivers ; and oysters, also of 
species which exist no longer, inhabited the shal* 
lows at their junction with the sea. 

(85.) There is proof, therefore, in what ha& 
been stated, even in this little volume, from an 
examination of the vicinity of Hastings, of most 
extraordinary revolutions in the state of the earth's 
surface ;^-*of alterations in its form, its climate, — 
in the structure and appearance of the animals and 
plants by which it has been inhabited, if we had 
pursued these inquiries, and traced the history of 
other formations, we should have had before u» 
evidence of changes not less striking in the former 
surfaces of the globe, at periods both antecedent 
and subsequent to the deposition of the strata 
which have been just described. Decisive evi- 
dence of this description is to be found in the beds 
below those of the Isle of Portland ; and, above 
the chalk, the proofs of repeated submersion and 
disclosure are not less clear. The feet, indeed, 
of great and frequent alteration in the relative 
level of the sea and land, is so well established, 
that the only remaining questions regard the mode 
in which these alterations have been effected, 

H 
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— whether by elevation of the land itseli^ or sub- 
sidence in the level of the sea ? — and the nature 
of the force which has produced them? The 
discussions upon these points have been some 
of the most interesting in geology ; but they would 
lead us far beyond the limits of the present 
publication. It will be sufficient to say, that the 
evidence in proof of great and frequent move- 
ments of the land itself, — ^both by protrusion and 
subsidence, — and of the connexion of these move- 
ments with the operations of volcanoes, is so 
various and so strong,-— derived from so many 
different quarters on the surface of the globe, 
and every day so much extended by recent in- 
quiry, — as almost to demonstrate that these have 
been the causes by which those great revolutions 
were effected ; — and that, although the action of 
the inward forces which protrude the land, has 
varied greatly in different countries and at dif- 
ferent periods, they are now, and ever have been, 
incessantly at work in operating present change, 
and preparing the way for future alteration, in Uie 
exterior of the globe. But for the detail of the 
proofs upon this great and leading point in the 
theory of the earth, we must refer to various pub- 
lications of modern date ; and, most especially, to 
the writings of Dr. Button and Mr. Playfair, and 
tthe more recent extension and beautiful illustra- 
tion of their doctrines, by Mr. Lyell. 

(86.) These, then, are some of the results to 
which we are conducted by inquiries such as we 
have been engaged in. They are not, like the 
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viBions of the old cosmogonkts, the creatioos of 
fancy, but sound and legitimate consequences, 
flowing natttrally and inevitably from the plainest 
evidence, — from facts obtained with great labour, 
and scrupulously weighed. It is this exercise 
oi the intellect, to which geological researches so 
directly lead, that constitutes their great charm 
and attraction : — ^it lightens and ennobles the 
drudgery of detail, and gives to the pursuit the 
dignity by which it is eminently distinguished as a 
.department of natural science. 
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LIST OF HEIGHTS. 



The heights of the following places, above the 
mean level of the sea, have been calculated, baro- 
metrically, from observations with excellent in- 
struments*. 

At Hastings, the Spring-tides ebb and flow . 21 feet. 
■ Neap-tides, 13 to 15 ; mean 14 feet. 

Kent. 

Feet, 
South Foreland,^Lower Light-house .... 267 

(Dover-Castle Hill, from Ordnance Survey, 469 ft.) 

Shakspeare's Cliff 341 

Signal House on the Cliff, between Dover and 
Folkstone 455 

Top of Chalk Cliff, near Folkstone 573 

Top of Folkstone Hill (Trigonometric station) .576 

(The same, from the Ordnance Survey, 575 ft.) 

TopofCliffofGault, Copt Point 132 

Sussex. 
Fairlight, Church Porch ........ 536-5 

Signal House 477*5 

Down (Trigonometric station) . . . 582*5 

(The same, from Ordnance Survey, 599 feet.) 

• MS. papers. « 



• 
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Feet, 
Top of Giff, at the Haddocks 215 

The Lovers' Seat 339 

Highest point of Hill, hetween the Covehurst 
and Eagleshoume 389 

Hastings,— Drawing-room Floor, No. 10, Croft . 109 

Top of East HiU 342 

Top of East Cliff 248 

Castle Hm (West Cliff), highest point 260 

Beachy Head, — Signal House 549 

(The same?, hy Ordnance Survey, 564 feet.) 

. highest point of the Cliff . . 534 

Highest point of Cliff, west of Castle Hill, New- 
haven 199 

Cliff Top, Rottingdean 119 

Signal House, on the race-ground, near Brighton 397 



The following heights, in the interior of Sussex, 
are given in Smith's Section (1819), probably from 
the Ordlianee Sur^'ey. 

Feet, 

Bridge Park 659 

Crowhorough Beacon (Forest Ridge) .... 804 

Brighding Down 646 

Ditchling Beacon (South Downs) 858 
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LIST OF PUBLICATIONS. 



The following is a list of the principal publica- 
tions connected with the geology of the tract 
described in the preceding pages, in the order 
of their appearance. 

1743. 
Packe, Christopher, M.D, * ArKOrPA«»I A, nve Con* 

* vallium Description Sec, as an explanation of a new 
' Philosophico-chorographical Chart of East Kent' 
4to,pp. 110. 

* — ■ * A new Chorographical 

' Chart of East Kent, invented and delineated by 
' Christopher Packe, M.D.' A Map of 32 miles a- 
round Canterbury, on a scale of 1-^ of an inch to a 
mile. 

1816. 
Webster^ Thomas, * Observations on the Strata of the 
' Isle of Wight, and their continuation in the adjacent 

* parts of Dorsetshire.' (In Sir H. Englefield's de- 
scription of the Island.) 4to. With numerous Plates. 

1819. 
Smith, WUliam. ' Geological Section of the Strata in 
' Surrey and Sussex, from London to Brighton.' A 
coloured Plate. 

1821. 
PhiUips, William, ' Remarks ou the Chalk Clififs in the 
' neighbourhood of Dover, and on the blue Marl co- 
' vering the Greensand near Folkstone.' (Read Jan. 
1818.) — Geological Transactiims^ vol. v. p. 16, &c. 
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1822. 

Mantell, Gideon, * The Fossils of the South Downs, or 

* Illustrations of the Geology of Sussex.' 4to, pp. 320. 
With numerous Plates. 

Conyheare, Rev. Wm,, and Phillips, W, * Outlines of 
' the Geology of England and Wales.' 12mo. 

Sedgwick, Rev, Adam, * On the Geology of the Isle 

* of Wight.'— Ann. of Phil., New Series, May 1822, 
vol. ii. p. 329, &c. 

1824. 
Buckland, Rev, WUliatn, 'Notice on the Megalo- 
' saurus, orgreatFossil Lizard of Stonesfield.' (Read 
Fch. 20th.) — Geol. Trans., 2nd Series, vol. i. p. 390. 

Mtton, William Henry, M,D, Abstract of a paper, en- 
titled, > Notes on Part of the opposite Coasts of the 
' English Channel, from Dover to Brighton, and from 

* Calais to Treport.' (Read June 18th.) — Ann. of 
Phil., N.S., vol. viii. p. 67. 

-' * Inquiries respecting 

'. the Geological Relations of the Beds between the 
' Chalk and the Purbeck Limestone in the South-east 
' of England.'— Ann. of Phil., N.S., (Nov. 1824,) 
vol. viii. p. 365, &c. 

' Additions to the pre- 



< ceding Paper.' Ibid. (Dec.) p. 458, &c. 

Webster, Thomas, Abstract of a Paper, entitled, ' Ob- 
' servations on a Comparison between the Beds below 
' the Chalk, in the Isle of Wight, and in the counties 

* of Surrey, Sussex, and Kent.* (Read Nov. 5th.) — 
Ann. of Phil., vol. viii. p. 465. 

1825. • 

' ' ■ * Reply to Dr. Fitton's Paper, in the 

* Annals of Philosophy for Nov. 1824.' — Ann. of 
Phil., N;S., (Jan. 1825,) vol. ix. p. 33. 



9i LIST OF PUBLICATIONS. 

Mantellf Gideon. * Notice on the Iguanodon, a newly 
* discovered fossil herbivorous Reptile, from the 
' Sandstone of Tilgate Forest, in Sussex/ (Read 
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